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(54) Disk playback apparatus, disk changer device, and disk magazine device 



(57) A disk playback apparatus such as a CD player 
comprises a case and a lift (2) unit which is supported to 
be movable in the vertical direction to the case. The lift 
unit comprises a playback unit (3), a turntable (4). a 
holder drawing member (5), and the like. A magazine 
(6) which is adapted to be loaded in the case accommo- 
dates therein disk holders, each of which hold one of dif- 
ferent-sized disks. A control link (11) having a holder 
butting pin (12) and a disk control pin (13) is movably 
mounted on the playback unit which is urged in the 
direction of departing from the disk by means of a 
release spring. When the disk holder reaches its 
accommodation position, the disk holder butts against 
the holder butting pin and rotates the control link slightly, 
thereby the disk control pin compulsively corrects the 
position of the disk. Thus the disk is certainly trans- 
ported to the normal chucking position on the playback 
unit irrespective of the disk accommodated state in the 
disk holder. 
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Description 

BACKGROUND OF THE INVENTION 

1 . Field of the Invention 

The present invention relates to a disk playback 
apparatus, and particularly relates to a structure for cer- 
tainly transporting a disk to a normal chucking position 
on a playback means. The present invention also 
relates to a disk changer device and a disk magazine 
device which are preferable for use in such a disk play- 
back apparatus. 

2. Description of the Related Art 

Recently, a disk apparatus such as a CD (Compact 
Disk) player of the type wherein a magazine adapted to 
accommodate a plurality of disks is loaded therein and 
a disk selected by a user from the plural disks is auto- 
matically selected and played thereby is increasing from 
a standpoint of improving a sense of use by simplifying 
disk exchange operations of the user as far as possible. 
In order to reproduce plural disks sequentially at a com- 
mon disk playback section for reproducing information 
recorded on each of the disks, the disk apparatus such 
as mentioned above is configured to fetch a desired disk 
from the loaded magazine, transport the disk to play- 
back means, and return the disk into the magazine after 
completion of the reproduction. 

Particularly, some of the above mentioned disk 
apparatuses employ a system using a magazine which 
accommodates plural disk holders, each of which holds 
therein one disk, in an arrangement where respective 
holders can be drawn out independently, and perform- 
ing a loading operation of a disk from the inside of the 
magazine to the playback position and an ejecting oper- 
ation of the disk from the playback position into the mag- 
azine by simply moving back and forth the holder. In the 
disk apparatus based on this system, the disk holder 
holding therein a selected disk is transported to a posi- 
tion nearby the disk playback section by the moving 
forth operation, and returned into the magazine by the 
moving back operation after the disk is received in a 
predetermined playback position. In order to eject a disk 
when exchanging the disk with another one, when the 
magazine is ejected, or the like, the empty disk holder is 
transported to a position nearby the disk playback sec- 
tion with the moving forth operation, then the disk holder 
is returned into the magazine with the disk held therein 
by the moving back operation after the disk at the play- 
back position is recovered in the holder. 

FIG. 28 is a flowchart for explainin g operating prd- 
cedures of the disk playback apparatus having the sys- 
tem such as mentioned above by way of example. As 
shown in FIG. 7, when a magazine is inserted (Step 
110), disk checking operation for determining existence 
of a disk is carried out using some appropriate proc- 



esses (Step 120). Subsequently, if a user instructs to 
reproduce the disk (Step 130), then the disk holder 
accommodating therein the disk corresponding to the 
playback instruction is drawn out from the magazine 
5 and transported to a loading position nearby a playback 
unit, thereby the disk held in the disk holder is trans- 
ported to a predetermined chucking position on the 
playback unit (Step 140), then the disk is chucked at he 
chucking position on the playback unit (Step 1 50), only 
w the empty disk holder is returned into the magazine 
(Step 160), and the disk is reproduced (Step 1 70). 

If an instruction to reproduce another disk is 
directed by the user during Step 1 70 of reproducing the 
disk (Step 180), then the empty holder for the disk in 
15 reproduction is drawn out from the magazine (Step 
190), the disk in reproduction is inserted into this empty 
disk (Step 200), and the disk holder accommodating 
therein the disk is returned into the magazine (Step 
210), then control returns to Step 140 for drawing out 
20 the disk holder in which the specified another disk is 
accommodated. 

If an instruction to eject the magazine is directed by 
the user during Step 1 70 of reproducing the disk (Step 
220), then the empty holder corresponding to the disk in 
25 reproduction is drawn out from the magazine (Step 
230), the disk in reproduction is inserted into this empty 
disk (Step 240), and the disk holder accommodating 
therein the disk is returned into the magazine (Step 
250), then the magazine is ejected (Step 260). 
30 In the conventional disk playback apparatus as in 
the foregoing, the disk holder is typically transported by 
using a holder drawing member which can reciprocate 
in the horizontal direction, and moving the holder draw- 
ing member by engaging a fingernail-shaped projection 
35 disposed on the holder drawing member with an engag- 
ing section disposed at one end of the disk holder. Dur 1 
ing transporting the disk holder as mentioned above, if 
the disk is not sufficiently inserted into the disk holder or 
the disk is displaced from the normal accommodation 
40 position of the disk holder, when the disk holder reaches 
a normal loading position of the playback means, the 
disk is displaced from the normal chucking position on 
the playback means. 

In this case, subsequent disk chucking operation 
45 can not be properly performed, which may induce a 
poor chucking condition. If disk reproduction operation 
is carried out under such bad chucking conditions as 
mentioned above, the quality of the disk reproduction 
may become poor. Further, as the disk can not be suffi- 
so ciently inserted into the disk holder when recovering the 
disk into the disk holder, there is a possibility that the 
disk can not be recovered. 

The abov ementio ned operations of loading a disk 
into the playback position or ejecting a disk into the 
55 magazine in the disk playback apparatus are both per- 
formed by a device called "disk changer. 

By the way, in the magazine for use in the conven- 
tional disk changer as in the foregoing, disk holders are 
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inserted from an aperture of the magazine into a prede- 
termined accommodation position within the magazine. 
At this time, if the insertion is insufficient, the holder may 
be accommodated in the magazine with the holder pro- 
truding outward beyond the predetermined accommo- 
dation position. When the disk holder protrudes outward 
beyond the predetermined accommodation position of 
the disk holder, it can become impossible to transport 
the disk holder. 

Thus, in the case that the disk holder is transported 
by engaging a fingernail-shaped projection provided at 
the holder drawing member with an engaging section 
provided on one end of the disk holder as mentioned 
above, the projection of the holder drawing member is 
disposed to meet the position of the engaging section of 
the disk holder stored in a predetermined accommoda- 
tion position within the magazine. Therefore, if the disk 
holder protrudes outward beyond the predetermined 
accommodation position in the magazine, the engaging 
section can not be engaged with the protrusion of the 
holder drawing member, and it can become impossible 
to transport the disk. Alternately, a part of the disk 
holder protruding outward improperly engages with the 
holder or any other part of the mechanism, which may 
results in subsequent defective performance. There 
exist the abovementioned disadvantages similarly when 
using the magazine which accommodates a disk tray of 
the type of placing thereon a disk as well as when using 
the magazine which accommodate a disk holder of the 
type of holding a disk as a disk holding unit 

Among various types of conventional disk changer 
devices, some disk changer devices in which the load- 
ing direction of the magazine and the drawing-out direc- 
tion of the disk holder are same are specifically called 
as "end loading type disk changer device". 

FIG. 27 is a plan view showing an end loading type 
on-vehicle disk changer device by way of example. As 
shown in FIG. 27, a magazine 2 which is inserted 
through a magazine insertion opening L is loaded in a 
magazine loading position which is disposed in the left 
hand part of the figure in the chassis 201 of the disk 
changer device. The magazine 202 accommodate plu- 
ral disk holders 203 which are arranged in a vertical 
stack. Each disk holder 203 accommodates one disk 
which is inserted thereto in the direction parallel to the 
main surface of the disk holder 203, and siidably loaded 
into the magazine 202. An engaging section 203d for 
drawing out the disk holder 203 is disposed at one end 
of the disk holder 203.. 

A lift unit 205 is disposed in the chassis 201 of the 
device as shown in the right-hand part of the figure and 
supported to be movable in the vertical direction with 
respect to the chassis 201 . The lift unit 205 is a combi- 
nation of a holder drawing member 206 for drawing out 
the disk holder 203 and a playback unit 207 for repro- 
ducing a disk 204. 

Among these components, the holder drawing 
member 206 is mounted on a chassis not shown of the 



lift unit 205 to be movable in the disk transporting direc- 
tion, i.e. a horizontal direction in the figure, and a finger- 
nail-shaped projection 203a which engages with the 
engaging section 203a is provided at one end of the 
5 holder drawing member 206. 

The lift unit 205 is moved upward or downward 
according to a disk selection instruction in order to 
adjust the height of the holder drawing member 206 to 
be flush with the disk holder 203 accommodating 

10 therein the selected disk 204. On the other hand, the 
playback unit 207 comprises a drive plate 209 having a 
rotatable turntable 208 on which the disk 204 is 
mounted, a ciamp arm 210 for chucking the disk 204 on 
the turntable 208, and the like. 

is The chassis 201 of the device is contained in an 
outer case 211, supported against the outer case 21 1 
via a damper 212, and therefore provides a structure 
which enables isolation from the vehicle vibrations. 
By the way, the disk changer device shown in FIG. 

20 27 as described in the foregoing transports the disk 
holder 203 by engaging the engaging section 203a of 
the disk holder 203 with the fingernail shaped projection 
206a of the holder drawing member 206 and moving the 
holder drawing member 206 rightward in figure. During 

25 transporting the disk holder 203 as mentioned above, in 
the case that the disk 204 is insufficiently inserted into 
the disk holder 203 and the disk 204 protrudes beyond 
the normal accommodation position in the disk holder 
203, the disk 204 is displaced from the normal chucking 

30 position if the disk holder 203 reaches the normal load- 
ing position of the playback unit 207. 

In this case, subsequent disk chucking operation 
may not be properly performed, which may induce a 
poor chucking condition. If disk reproduction operation 

35 is carried out under such bad chucking conditions as 
mentioned above, the quality of the disk reproduction 
may be degraded. Further, when recovering the disk 
204 into the disk holder 203, there is a possibility that 
the disk 204 can not be sufficiently inserted into the disk 

40 holder 203 and, as a result, the recovery is failed. 

Particularly, as shown in FIG. 27, compared with 
the other type disk changer devices, the end loading 
type disk changer device in which the loading direction 
of the magazine 202 and the drawing direction of the 

45 disk holder 203 is identical has a higher possibility that 
the disk 204 accommodated in the disk holder 203 or 
the disk holder 203 is popped out from the magazine 
202 when the magazine 202 is forcefully inserted into 
the device. And at worst, it is thought that inconvenience 

so such that the popped-out disk from the magazine 202 is 
dropped in the device is thought. 

SUMMARY OF THE INVENTION 

55 Accordingly, a first object of the present invention is 
to provide a highly reliable disk playback apparatus in 
which a disk can be certainly transported to a normal 
chucking position in playback means even if the disk is 
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not accommodated in a norma! accommodation posi- 
tion in a disk holder. 

In order to achieve the above object, in accordance 
with a first aspect of the present invention, a disk can be 
certainly transported to a normal chucking position of s 
playback means irrespective of the accommodated con- 
dition of a disk in a disk holder by providing on the play- 
back means a movable control member which can 
control the disk with respect to a normal chucking posi- 
tion using the butting against a disk holder 10 

That is, a disk playback apparatus in accordance 
with the first aspect of the present invention comprises 
a disk holder for accommodating therein a disk holder, 
playback means for reproducing a disk, and holder 
movement control means for drawing out the disk holder is 
from an initial position thereof to a loading position near 
the playback means, chucking a disk accommodated in 
the disk holder to the playback means, and returning the 
disk holder to the initial position, wherein the playback 
means comprises a rotatable control member and an 20 
urging means as described below. 

More specifically, the rotatable control member is a 
rotatable member for controlling the disk which is 
accommodated in this disk holder with respect to the 
normal chucking position by using the butting against 25 
the disk holder, and the urging means is the means for 
urging the rotatable control member in the direction 
departing from the disk, wherein the rotatable control 
member comprises a disk control section and a holder 
butting section. The disk control section which is dis- 30 
posed at one end of the rotatable control member con- 
trols the disk with respect to said normal chucking 
position, while the holder butting section which is dis- 
posed at the other end of the rotating control section 
butts against the disk holder. The rotatable control 35 
member is pressed by this disk holder via the holder 
butting section when the disk holder is drawn out to the 
loading position, and thereby held at a disk control posi- 
tion corresponding to the diameter of the disk accom- 
modated in this disk holder, and thus allows the disk 40 
control section to control the disk with respect to the 
normal chucking position at this disk control position. 

In accordance with the first aspect of the present 
invention having a configuration in the foregoing, when 
the disk holder having therein a disk is drawn out to the 45 
loading position, a rotatable control member is pressed 
by this disk holder and held at a disk control position, 
therefore the rotatable control member can control the 
disk with respect to the normal chucking position. That 
is, even if the disk is not accommodated in the normal so 
accommodation position in the disk holder, the disk 
position can be corrected by the rotatable control mem- 
ber at the time when the disk holder is drawn to the 
loading position. Accordingly, the disk can be certainly 
transported to the normal chucking position irrespective 55 
of the accommodated condition of the disk in the disk 
holder. 

In accordance with a preferred form of the first 



aspect of the present invention, the disk holder and the 
rotatable control member are configured as described 
below. As disk holders, plural types of disk holders are 
provided, each of which can accommodate one of plural 
different-sized disks which are different in diameter. The 
rotatable control member is configured to control each 
of the different-sized disks with respect to the normal 
chucking position by the disk control section at each of 
the plural disk control positions corresponding to each 
of the different-sized disks. Each of the plural types of 
disk holders is provided with a butting section which 
butts against the holder butting section of the rotatable 
control member and presses the same when the disk 
holder is drawn to the loading position, and holds the 
rotatable control member at the disk control position 
corresponding to the accommodated disk size. 

In accordance with the preferred form as mentioned 
above, for each of plural types of disk holders, each of 
which accommodate one of plural different-sized disks, 
the rotatable control member is pressed by the disk 
holder and held at each of disk control positions corre- 
sponding to each disk size when the disk holder is 
drawn out to the loading position. Thus each of the dif- 
ferent-sized disks can be controlled with respect to the 
normal chucking position by the rotatable control mem- 
ber at each of the plural disk control positions. There- 
fore, the plural different-sized disks can be certainly 
transported to the normal chucking position by a com- 
mon rotatable control member irrespective of the 
accommodated condition of the disk. 

A second object of the present invention is to pro- 
vide a disk changer device which can certainly transport 
a disk holding unit to a predetermined position near 
playback means even if the disk holding unit is not 
located at a predetermined accommodation position in 
a magazine. A third object of the present invention is to 
provided a disk changed which can prevent a opera- 
tional malfunction when the disk holding unit is not 
located at a predetermined accommodation position in 
the magazine. 

In order to attain these objects, a disk changer 
device in accordance with a second aspect of the 
present invention ensures that a disk holding unit is cer- 
tainly transported to a predetermined position near 
playback means by pressing the disk holing unit into a 
predetermined accommodation position, or ensured to 
prevent a malfunction during operation of transporting 
the disk holding unit or subsequent operation of repro- 
ducing a disk by performing the motion control for can- 
celing to proceed to the reproduction operation. 

The basic configuration of the disk changer device 
in accordance with the second aspect of the present 
invention comprises playback means for reproducing a 
disk, a magazine accommodation section which accom- 
modates a magazine which accommodates plural disk 
holders, each of which holds therein one disk, in an 
arrangement where respective disk holding unit can be 
drawn out independently, and which has an aperture 
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through which the respective plural disk holding units 
are drawn out, and drawing members for drawing the 
disk holding units from the magazine which is loaded in 
the magazine accommodation section to a position in 
the proximity of the playback means. 5 

A first preferred form of the disk changer in accord- 
ance with the second aspect of the present invention is 
configured to mechanically press an end face of the disk 
holding unit by an edge of the magazine insertion open- 
ing when inserting a magazine. That is, the magazine 10 
accommodation section has a magazine insertion 
opening which is provided to allow the magazine to be 
inserted toward the aperture side of the magazine. The 
edge of the magazine insertion opening is configured to 
control the position of the end face of the disk holding 15 
unit loaded in the magazine when the magazine is 
inserted through this magazine insertion opening. 

In accordance with the disk changer device having 
the abovementioned configuration, if the magazine is 
inserted in the magazine accommodation section 20 
through the magazine insertion opening in the state that 
the disk holding unit in the magazine protrudes outward 
beyond the predetermined accommodation position, the 
end face of the protruding disk holding unit is pressed 
toward the inside of the magazine by the edge of the 25 
magazine insertion opening, therefore the disk holding 
unit is mechanically pressed into the predetermined 
accommodation position in the magazine. Accordingly, 
the disk holding unit in the magazine can be easily and 
certainly accommodated in the predetermined accom- 30 
modation position by just inserting the magazine into 
the magazine accommodation section. 

The disk changer apparatus may be configured so 
that the disk holding unit comprises a sloped surface 
which is inclined from the end face in the direction 35 
inserting the magazine, and that the disk holding unit 
controls the position of the sloped surface prior to the 
end face of the protruding disk holding unit when the 
magazine is inserted into the magazine insertion open- 
ing in the state that the disk holding unit in the magazine 40 
protrudes outward beyond the predetermined accom- 
modation position. 

in the operation of the disk changer device having 
such configuration, the sloped surface of the protruding 
disk holding unit is first pressed toward the inside of the 45 
magazine by the edge of the magazine insertion open- 
ing when the magazine is inserted through the maga- 
zine insertion opening in the state that the disk holding 
unit in the magazine protrudes relatively a lot, therefore 
the disk holding unit is smoothly and fully pressed in the so 
magazine toward the predetermined accommodation 
position thereof based on the angle of the sloped sur- 
face. Then, the end face of the disk holding unit is 
pressed toward the inside of the magazine by the edge 
of the magazine insertion opening, thereby the disk ss 
holding unit is properly accommodated in the predeter- 
mined accommodation position in the magazine. 

The disk changer device of the first preferred form 



may have attraction means for retracting the disk hold- 
ing unit to the predetermined accommodation position 
in the magazine when the magazine is inserted to a 
position back from the predetermined accommodation 
position in the magazine. 

When the attraction means as mentioned above is 
provided, if the disk holding unit is pressed into the mag- 
azine to some extent by the edge of the magazine inser- 
tion opening, then the disk holding unit can be moved to 
the predetermined accommodation position by the 
attraction means. Therefore, it is not necessary to press 
the disk holding unit into the predetermined accommo- 
dation position in the magazine by the edge of the mag- 
azine insertion opening, and the dimensional accuracy 
required between the magazine insertion opening and 
the disk holding unit can be relaxed. 

Further, the disk changer device in accordance with 
he first preferred form may be configured so that the 
aperture of the magazine is typically corresponding to 
the end face of the disk which is held in the disk holding 
unit when the disk holding unit in the magazine is 
located at the predetermined accommodation position, 
and configured the edge of the magazine insertion 
opening controls the position of the end face of the disk 
held in the disk holding unit in the magazine when the 
magazine is inserted through this magazine insertion 
opening. 

In accordance with the configuration as mentioned 
above, if the disk holding unit in the magazine is pro- 
truding, the position of the disk held in the protruding 
disk holding unit by the edge of the magazine insertion 
opening, thereby the disk holding unit accommodating 
this disk is pressed inward until it reaches the predeter- 
mined accommodation position. Thus, the improper 
accommodation of the disk holding unit can be also sub- 
sidiary corrected by a disk. 

A second preferred form of the disk changer device 
in accordance with the second aspect of the present 
invention is configured as follows. When it is determined 
that the disk holding unit in the magazine protrudes out- 
ward beyond the predetermined accommodation posi- 
tion, the disk holding unit is pressed into the 
predetermined accommodation position in the maga- 
zine based on this determination. That is, the second 
preferred form of the disk changer device features hav- 
ing protrusion determination means for determining 
whether the disk holding unit in the magazine protrudes 
outward beyond the predetermined accommodation 
position, and pressing means for pressing the disk hold- 
ing unit into the magazine when the protrusion of the 
disk holding unit is determined by the protrusion deter- 
mination means. 

In accordance with the second preferred form of the 
disk changer device having the configuration such as 
mentioned above, when the magazine is inserted into 
the magazine accommodation section in the state that 
the disk holding unit in the magazine protrudes outward 
beyond the predetermined accommodation position, 
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such protrusion of the disk holding unit can be properly 
determined by the protrusion determination means, and 
thus the disk holding unit can be certainly pressed into 
the predetermined accommodation position in the mag- 
azine by the pressing means based on the result of the 5 
determination. 

In a second preferred form of the disk changer 
device, the drawing means may be also used as the 
pressing means. When the drawing means for drawing 
out the disk holding unit is used as the pressing means 
as it is, alignment with the disk holding unit is easy, 
operational reliability is good, and the configuration 
thereof can be simplified compared with the case that 
the dedicated pressing means is provided. 

A third preferred form of the disk changer device in 
accordance with the second aspect of the present 
invention is configured as follows. When it is determined 
that the disk holding unit in the magazine protrudes out- 
ward beyond the predetermined accommodation posi- 
tion, transferring to the subsequent operation is 
canceled. That is, the third preferred form of the disk 
changer device features having protrusion determina- 
tion means for determining whether the disk holding unit 
in the magazine protrudes outward beyond the prede- 
termined accommodation position, and control means 
for position controlling to stop proceeding to the disk 
playback operation by the playback means when the 
protrusion of the disk holding unit is determined by the 
protrusion determination means. 

In accordance with the third preferred form of the 
disk changer device having the configuration as men- 
tioned above, when the magazine is inserted into the 
magazine accommodation section in the state that the 
disk holding unit in the magazine protrudes outward 
beyond the predetermined accommodation position, 
such protrusion of the disk holding unit can be properly 
determined by the protrusion determination means, and 
thus transferring to the disk playback operation is can- 
celed based on the result of the determination, thereby 
failure reproduction caused by protrusion of the disk 
holding unit can be prevented. 

The third preferred form may be configured to fur- 
ther comprise ejecting means for ejecting the magazine 
accommodated in the magazine accommodation sec- 
tion and be configured so that the control means allows 
the ejecting means to eject the magazine accommodat- 
ing therein the disk holding unit from the magazine 
accommodation section when the protrusion determina- 
tion means determines the protrusion of the disk hold- 
ing unit. 

The disk changer device having the configuration 
as mentioned above can eject the magazine in its 
entirety including the protruding disk holding unit from 
the magazine accommodation position based on the 
determination result of the protrusion determination 
means if the disk holding unit protrudes beyond the pre- 
determined accommodation position. Accordingly, a 
malfunction resulting from the protrusion of the disk 



holding unit can be certainly prevented and it is possible 
to inform the user of the fact that the disk holding unit is 
improperly accommodated. 

The third preferred form of the disk changer device 
of the present invention may be configured to further 
comprise an output means for supplying a signal for giv- 
ing some information to the user and be configured to 
allow an output means to supply a signal which indicate 
the improperly accommodated state of the disk holding 
unit when the protrusion determination means deter- 
mines the protrusion of the disk holding unit. 

When the configuration such as mentioned above is 
employed, the disk holding unit protrudes beyond the 
predetermined accommodation position in the maga- 
zine, control cancels to transfer to the disk playback 
operation based on the result of the determination of the 
protrusion determination means, thereby reproduction 
failure caused by protrusion of the disk holding unit can 
be prevented and it also possible to supply a signal indi- 
cating the improper accommodation of the disk holding 
unit in order to inform the user of the fact that the disk 
holding unit is improperly accommodated. 

In the third preferred form of the disk changer 
device of the present invention, the drawing means and 
the protrusion determination means may be configured 
as follows. The drawing means is provided to be verti- 
cally movable with respect to the plural disk holding unit 
in the magazine which is accommodated in the maga- 
zine accommodation section, and configured to align 
with one of disk holding units by the vertical motion. On 
the other hand, the protrusion determination means is 
configured to determine that the disk holding unit which 
is located at the position where trouble occurs is pro- 
truding when trouble occurs on the vertical motion of the 
drawing means. 

When the drawing means and protruding means as 
mentioned above are used, the protrusion of the disk 
holding unit can be easily and properly determined by a 
simple mechanical detection' method using the drawing 
means which is existing means for drawing a disk hold- 
ing unit, and the configuration can be simplified com- 
pared with the case that the dedicated protrusion 
determination means is provided. 

Beside, in the third preferred form of the disk 
changer device of the present invention in the foregoing, 
a specific configuration of the protrusion determination 
member can be selected in optional, and the determina- 
tion of the disk holding unit is not limited to mechanical 
determination method, various existing position detec- 
tion methods such as optical detection method, electro- 
magnetic detection method, or the like may be 
optionally used by itself or in combination. 

A fourth object of the present invent ion is to provide 
a highly reliable disk changer device wherein popping 
out of the disk from the magazine when the magazine is 
loaded can be prevented. 

Further, a fifth object of the present invention is to 
provide a highly reliable disk magazine device wherein 
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popping out of the disk from the disk holding unit when 
accommodating into the magazine can be prevented. 

In order to attain the objects as mentioned above, in 
accordance with a third aspect of the present invention, 
popping out of a disk from a magazine or a disk holding 
unit can be prevented by providing a disk control mem- 
ber for controlling the disk with respect to a normal 
accommodation position near a magazine accommoda- 
tion section in the disk changer device, or by providing a 
disk control member for controlling the disk with respect 
to a normal accommodation position in the disk holding 
unit which is accommodated in the body of the maga- 
zine. 

The disk changer device in accordance with the 
third aspect of the present invention comprises a maga- 
zine loading section in which a magazine for slidably 
accommodating plural disk holders, each of which holds 
therein or thereon one disk, in an arrangement where 
respective holding unit can be drawn out independently, 
can be loaded in the sliding direction of the disk holding 
unit, and a fixed section which contains the magazine 
loading section. The magazine loading section com- 
prises a disk holding unit drawing section for drawing 
disk holding unit from the magazine which is loaded in 
the magazine loading section, moving means for mov- 
ing the disk holding unit drawing member in the arrang- 
ing direction of the disk holding units in the magazine to 
the fixed section, and a disk playback section for repro- 
ducing a disk held in or placed on the disk holding unit 
which is drawn out by the disk holding unit drawing sec- 
tion. In addition to the configuration as mentioned 
above, the disk changer device features further com- 
prising a disk control member as in the following. A disk 
control member, for controlling the disk with respect to 
the normal accommodation position using the disk's 
side face or the disk holding unit's side face, is disposed 
at a position which becomes near the disk's side face on 
the drawing direction side in the case that the magazine 
loaded in the magazine loading section is located at its 
normal position, and the disk accommodated in the 
magazine is located at its normal accommodation posi- 
tion. The disk control member is provided as a link 
which links between one of upper and lower ends of the 
fixed section with a portion of the disk holding unit to be 
movable between the control position where the disk 
accommodated in the magazine is controlled with 
respect to the predetermined accommodation position 
and the release position where the disk is allowed to be 
drawn from each disk holder, in accordance with the 
position of the disk holding unit drawing member. Fur- 
ther, the disk control member is configured to be located 
at the control position when the disk holding unit draw- 
ing section is disposed at either upper or lower position. 

A disk changer device in accordance with the third 
aspect of the present invention having such characteris- 
tics as mentioned above offers advantages as in the fol- 
lowing. Generally, a disk holding unit drawing section is 
located at a lowermost position or an uppermost posi- 



tion within the lift operating range at its initial condition 
before loading a magazine. Therefore, by providing the 
disk control member as a link for linking between the 
upper end of the fixed section and the disk holding unit 

s drawing section when the disk holding unit drawing sec- 
tion is located at the lowermost position in the initial con- 
dition, and as a link for linking between the lower end of 
the fixed section and the disk holding unit drawing sec- 
tion when the disk holding unit drawing section is 

10 located at the uppermost position in the initial condition, 
the disk control member is located at the control posi- 
tion and vertically compart the side of the loaded maga- 
zine on the drawn side. In such state as mentioned 
above, if the magazine is forcefully inserted into the disk 

75 changer device and the disk or disk holding unit is 
nearly popped out from the magazine, the side of the 
disk or the side of the disk holding unit butts against the 
disk control member, therefore the disk can not be 
popped out from the magazine. 

20 When reproducing the disk, the disk holding unit 
drawing section moves from the uppermost or lower- 
most initial position to the position of disk holding unit 
which accommodates therein a selected disk. In syn- 
chronization with this movement, the disk control mem- 

25 ber moves to a release position to allow at least disk 
holding unit to be drawn out, thereby smooth disk load- 
ing operation is ensured. 

In the abovementioned disk changer device in 
accordance with the third aspect of the present inven- 

30 tion, the disk holding unit drawing section may be inte- 
grated with the disk playback section. When such an 
integrated configuration is employed, the disk control 
member may be provided as a link for linking between 
the fixed section and the disk playback section, there- 

35 fore, flexibility in the arrangement of the disk control 
member becomes high, which will result in a simplifica- 
tion of the configuration. 

In the disk changer device in accordance with the 
third aspect of the present invention, the moving mem- 

40 ber may be configured to eject the magazine from the 
magazine loading section when the disk holding unit 
drawing section reaches either the uppermost or lower- 
most position. 

When the configuration as mentioned above is 

45 employed, the disk can be controlled to the normal 
accommodation position in the magazine by the disk 
control member while ejecting the magazine, therefore, 
protrusion or dropping out of the disk during ejecting the 
magazine can be prevented. 

50 in accordance with the fourth aspect of the present 
invention, a disk magazine device having the configura- 
tion as in the following is provided. The disk magazine 
device of the present invention comprises a disk holding 
unit for holding a disk, and a magazine body for slidably 

55 accommodating the plural disk holders, wherein further 
comprising a disk control member and the control sec- 
tion thereof as in the following. The disk holding unit 
comprises a disk control member which controls the 
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disk with respect to the normal accommodation position 
using the side face of the disk, which is provided at a 
position which becomes near the disk's side face on the 
drawing direction side when the disk held in or placed 
on the disk holding unit is located in the normal accom- 5 
modation position. The disk control member is provided 
to be movable between a control position where the disk 
accommodated in the magazine is controlled with 
respect to the normal accommodation position and a 
release position where the disk is allowed to be drawn w 
from each disk holder. Further, the magazine body com- 
prises a control section for controlling the disk control 
member with respect to the control position when 
accommodating the disk holding unit. 

In accordance with the magazine device in accord- 15 
ance with the present invention having the configuration 
as mentioned above, in the state that the disk holder 
holding therein or thereon a disk is accommodated in 
the magazine body, the disk control member is control- 
led with respect to the control position by the control 20 
section, therefore the disk is controlled by the disk con- 
trol member with respect to the normal accommodation 
position using the side thereof. Accordingly, if the disk is 
nearly popped out from the disk holding unit, the side of 
the disk butts against the disk control member which is 25 
controlled with respect to the control position, therefore 
the disk can not be popped out from the magazine. 

The disk magazine device in accordance with the 
present invention as in the foregoing may further com- 
prise an urging means which urges the disk control 30 
member to the release position. 

If the urging means such as mentioned above is 
used, the control member can be certainly moved to the 
release position by the urging means when the disk 
holding unit is drawn out from the magazine when 35 
reproducing the disk, therefore smooth disk loading 
operation is ensured. 

The above and other objects, features and advan- 
tages of the present invention will become apparent 
from the following detailed descriptions of illustrative 40 
embodiments thereof to be read referring to the accom- 
panying drawings. 



BRIEF DESCRIPTION OF THE DRAWINGS 

FIG. 1 is a plan view of one form of a disk playback 
apparatus in accordance with the present invention, 
especially showing an initial state in the case that a 
5-inch disk is improperly accommodated; 

FIG. 2 is a plan view of a disk holder and playback 
unit of the disk playback apparatus shown in FIG. 1 , 
especially showing a state the position of the 5-inch 



45 



50 



of the 5-inch disk after the state shown in FIG. 2; 

FIG. 4 is a plan view of the disk holder and playback 
unit of the disk playback apparatus shown in FIG. 1 , 
especially showing an initial state in the case that a 
3.5-inch disk is in the state of improperly accommo- 
dated; 

FIG. 5 is a plan view of the disk holder and playback 
unit of the disk playback apparatus shown in FIG. 1 , 
especially showing a state that the position of the 
3.5-inch disk is corrected after the state shown in 
FIG. 4; 

FIG. 6 is a plan view of the disk holder and playback 
unit of the disk playback apparatus shown in FIG. 1 , 
especially showing a state of reproducing the disk 
of the 3.5-inch disk after the state shown in FIG. 5; 

FIG. 7A is a plan view of a disk changer device 
which is one form of the present invention; 

FIG. 7B is a side view of the disk changer device 
shown in FIG. 7A; 

FIG. 8 is a plan view showing a state before a mag- 
azine is inserted into the disk changer device 
shown in FIG. 7A; 

FIG. 9 is a plan view of the disk changer device 
shown in FIG 7A, especially showing a state that 
the magazine is inserted in the disk changer device 
with a disk holder protruding beyond a predeter- 
mined accommodation position; 

FIG. 1 0 is a plan view showing a state that the mag- 
azine is further inserted from the state shown in 
FIG. 9 and the disk holder is pressed toward the 
inside of the magazine by a magazine inserting 
opening; 

FIG. 1 1 is a plan view showing a state that the mag- 
azine is accommodated in a magazine accommo- 
dation section after the state shown in FIG. 10, and 
the disk holder is accommodated in a predeter- 
mined accommodation position in the magazine; 

FIG. 12 is a plan view of the disk changer device 
shown in FIG 7A, especially showing a state that 
the magazine is inserted in the disk changer device 
with a disk holder holding a disk protruding beyond 
a predetermined accommodation position; 



disk is corrected after the state shown in FIG. 1 ; 

FIG. 3 is a plan view of the disk holder and playback 
unit of the disk playback apparatus shown in FIG. 1 , 
especially showing a state of reproducing the disk 



55 



FIG. 13 is a plan view showing a state that the mag- 
azine is further inserted from the state shown in 
FIG. 12 and the disk holder is pressed toward the 
inside of the magazine by the magazine inserting 
opening; 
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FIG. 1 4 is a plan view showing a state that the mag- 
azine is accommodated in a magazine accommo- 
dation section after the state shown in FIG. 13, and 
the disk holder is accommodated in a predeter- 
mined accommodation position in the magazine; 5 

FIG. 15 is a plan view of a holder transport mecha- 
nism section except the playback means among a 
lift unit 2 shown in FIG. 7A; 

10 

FIG. 16 is a flowchart used for explaining operation 
procedures of the second form of the disk changer 
device in accordance with the present invention; 

FIG. 1 7 is a flowchart used for explaining a con- 15 
crete example of disk holder protrusion check oper- 
ation and subsequent compulsive accommodation 
operation among the flowchart of FIG. 16; 

FIG. 18A to FIG. 18G show schematic diagrams 20 
showing a concrete procedure of the compulsive 
accommodation operation shown in FIG. 17; 

FIG. 19 is a view showing a circuit for checking the 
protrusion used in the operation procedures shown 25 
in FIG. 16 by way of example; 

FIG. 20 is a flowchart used for explaining operation 
procedures of the third form of the disk changer 
device in accordance with the present invention; 30 

FIG. 21 is a plan view of one form of a disk changer 
device in accordance with the present invention; 

FIG. 22A is a side view showing a first shift plate 35 
shown in FIG. 21; 

FIG. 22B is a side view showing a second shift plate 
shown in FIG. 21; 

40 

FIG. 23A is a side view of the disk changer device 
shown in FIG. 21 taken from the second plate side, 
showing a initial state that the playback unit is 
located at the lowermost position; 

45 

FIG. 23B is a side view showing a state that the 
playback unit is positioned to the uppermost disk; 

FIG. 24A is a view of the disk changer device 
shown in FIG. 21 taken from the magazine insertion so 
opening side, showing a initial state that the play- 
back unit is located at a lowermost position; 

FIG. 23B is a side view showing a state that the 
playback unit is positioned to the upper most disk; 55 

FIG. 25 is a plan view showing one form of a disk 
magazine device in accordance with the present 



invention, especially showing the state that the disk 
holder is drawn out from the magazine; 

FIG. 26 is a plan view showing a disk magazine 
shown in FIG. 25, especially showing the state that 
the disk holder is accommodated in the magazine; 

FIG. 27 is a plan view of a conventional disk 
changer device by way of example; and 

FIG. 28 is a flowchart used for explaining operation 
procedures of a disk playback unit based on a sys- 
tem to which the present invention is applied. 

DESCRIPTION OF THE PREFERRED EMBODI- 
MENTS 

A concrete description will now be given to one pre- 
ferred form wherein the present invention is applied to a 
disk playback apparatus for a 5-inch disk and a 3.5 inch 
disk referring to FIG. 1 to FIG. 6. In the specification, 
FIG. 1 is a plan view schematically showing a disk play- 
back apparatus of the present form, especially showing 
the initial state that a 5-inch disk is improperly accom- 
modated. 

FIG. 2 to FIG. 6 are plan views which schematically 
show a plurality of operating conditions of the disk 
holder and playback unit of the disk playback apparatus 
shown in FIG. 1 . Among these figures, FIG. 2 and FIG. 
3 show a state of correcting a disk position and a state 
of reproducing the disk of the 5-inch disk after the state 
shown in FIG. 1, respectively. Fig. 4 to FIG. 6 show an 
initial state that a 3.5-inch disk is improperly accommo- 
dated, and subsequent states that the disk position is 
corrected and that the disk is reproduced, respectively. 

[Configuration] 

Referring to FIG. 1, a lift unit (holder movement 
control means) 2 is supported to be vertically movable 
with respect to a case 1 of the apparatus as shown in 
the right-hand part of the case 1 of the figure. This lift 
unit 2 comprises a playback unit (playback means) 3 for 
reproducing a disk, a turntable 4 thereof, a holder draw- 
ing member 5 for drawing a disk holder, and the like. 

Among these components, the holder drawing 
member 5 is mounted on the chassis of the lift unit 2 to 
be movable in the disk transporting direction, i.e. a hor- 
izontal direction in the figure, and a fingernail-shaped 
projection 5a which engages with the. engaging section 
of a disk holder is disposed at one end of the holder 
drawing member 5. The lift unit 2 is adapted to be 
moved upward or downward according to a disk selec- 
tion instruction in order to adjust the height of the holder 
drawing member 5 to be flush with the disk holder hold- 
ing therein the selected disk. 

A magazine 6 is loaded in a magazine loading sec- 
tion which is disposed in the case 1 of the apparatus as 
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shown in the left-part of the figure. In the magazine 2, 
disk holders 7 for a 5-inch disk as shown in FIG. 1 and 
disk holders 8 for a 3.5-inch disk as shown in FIG. 4 are 
combined as necessary and accommodated in a verti- . 
cal stack arrangement. As shown in FIG. 1 and FIG. 4, 
each of disk holders 7, 8 accommodates a 5-inch disk 
and a 3.5 inch disk, respectively, each of which is 
inserted into the disk holder in the direction parallel to 
the main surface thereon. An engaging sections 7a, 8a 
for drawing out respective disk holders 7, 8 are dis- 
posed at one end of the respective disk holders 7, 8, 
respectively. 

In addition to the basic configuration as mentioned 
above, a control link 11 for controlling a disk with 
respect to a normal chucking position is provided on the 
chassis of the playback unit 3 to be rotatable around an 
axis 1 1 a. At one end of the control link 1 1 , a holder butt- 
ing pin (holder butting section) 12 for butting against the 
disk holder 7 or 8, and an the other end thereof, a disk 
control pin (disk control section) 1 3 for controlling a disk 
9 or 10 with respect to the normal chucking position. 
Further, a release spring 14 which urges the control link 
11 in the direction departing from the disk 9 or 10, i.e. 
counterclockwise direction in the f igure> is disposed on 
the chassis of the playback unit 3. 

More particularly, when the disk holder 7 or 8 is 
transported to a normal loading position as shown in 
FIG. 2 or FIG. 5, the disk holder 7 or 8 butts against the 
butting pin 12, thereby the control link 1 1 is pressed by 
the disk holder, and held at an individual disk control 
position corresponding to the diameter of the disk held 
in the disk holder. That is, when the control link 1 1 butts 
against the disk holder 7 for 5-inch disk holder as shown 
in F1G.2, the control link 11 is held at a first disk control 
position corresponding to the disk diameter of the 5-inch 
disk 9 by the disk holder 7, and when the control link 1 1 
butts against the disk holder 8 for 3.5-inch disk holder as 
shown in FIG.5, the control link 11 is held at a second 
disk control position corresponding to the disk diameter 
of the 3 5-inch disk 9 by the disk holder 8. 

In this case, the difference of the disk control posi- 
tions of the control link 1 1 based on the buttings against 
the disk holders 7 and 8 is derived from the difference in 
shape of the butting section of the disk holder 7 and 8. 
As it is clear by comparing FIG. 1 and FIG. 4, the disk 
holders 7 and 8 respectively have engaging sections 7a 
and 8a at a similar position. At one end of the engaging 
sections 7a and 8a on the side of the holder drawing 
member, a same recess shaped like a concave is pro- 
vided respectively. On the other hand, the other ends of 
the engaging sections 7a and 8a have recesses formed 
like a letter "<", however, respective recesses have dif- 
ferent angles and are disposed at different positions to 



[Operation] 

In accordance with the disk playback apparatus 
having the configuration as mentioned above, a disk 

5 can be controlled with respect to the normal chucking 
position by the control link 1 1 while loading the disk. 
Therefore, if the disk is not accommodated in the nor- 
mal accommodation position within the disk holder, the 
disk position can be corrected by the control link 11 

10 when the disk holder is drawn out to the loading posi- 
tion. A brief description will be given below to this point. 

[Position Correction of 5-inch Disk] 

is Regarding the disk holder 7 for 5-inch disk which is 
accommodated in the magazine 6, when the 5-inch disk 
9 held in this disk holder 7 is not located at the normal 
accommodation position as shown in FIG. 1, the posi- 
tion of the disk in the improperly accommodated state is 

20 corrected as follows. From the initial state shown in FIG. 
1 , the disk holder 7 is transported toward the playback 
unit 3 by moving the holder drawing member 5 rightward 
in the figure. 

As a result when the disk holder 7 reaches the 

25 loading position as shown in FIG. 2, the recess shaped 
like in the engaging section 7a of this disk holder 7 
and the holder butting pin 12 ot the control link 1 1 butts 
against each other, and the control link 1 1 is pressed by 
the disk holder 7. Associated with the pressing by the 

30 disk holder 7, the control link 1 1 opposes the release 
spring 14 and rotates a little in the clockwise direction in 
the figure which is the disk control direction, and 
reaches the first disk control position. Then, in synchro- 
nization with the rotation of the control link 1 1 , the disk 

35 control pin 13 presses the side of the 5-inch disk 9 to 
forcefully correct the position of the 5-inch disk 9, then 
holds this 5-inch disk in the normal chucking position on 
the turntable 4. 

In this case, the control link 11 is mechanically 

40 locked to the f irst disk control position as shown in FIG. 

2 by the disk holder 7 which is fixed on the loading posi- 
tion by the holder drawing member 5. Then, the position 
of the 5-inch disk 9 is forcefully corrected by the control 
link 11 which is mechanically locked as mentioned 

45 above, and the 5-inch disk 9 is mechanically chucked to 
the normal chucking position. 

Thus good disk chucking is ensured by chucking 
the 5-inch disk 9 on the turntable 4 of the playback unit 

3 at this normal chucking position after the position of 
so the 5-inch disk 9 is corrected as mentioned above. After 

that, only the empty disk holder 7 is returned into the 
magazine 6 by moving the holder drawing member 5 in 
leftward in the figure and the 5-inch disk 9 by driving the 



each other. Each of recesses which are disposed at dif- 
ferent positions on the engaging sections 7a and 8a of 
the respective holders 7 and 8 forms a butting section 
against the holder butting pin 12 of the control link 1 1 . 



playback unit 3. In this case, the control link 11 is 
55 released from the disk holder 7, therefore the control 
link 11 is rotated by the urging force of the release 
spring 14 in the counterclockwise direction in the figure 
which is the direction of departing from the disk, and 
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returned to the initial position. 
[Position Correction of 3.5-inch Disk] 

Regarding the disk holder 8 for 3.5-inch disk which s 
is accommodated in the magazine 6, when the 3.5-inch 
disk 10 held in this disk holder 8 is not located at the 
normal accommodation position as shown in FIG. 4, the 
position of the disk in the improperly accommodated 
state is corrected as follows. From the initial state shown 10 
in FIG. 4, the disk holder 8 is transported toward the 
playback unit 3 by moving the holder drawing member 5 
rightward in the figure. 

As a result, when the disk holder 7 reaches the 
loading position as shown in FIG. 5, the recess shaped 15 
like V in the engaging section 8a of this disk holder 8 
and the holder butting pin 12 of the control link 1 1 butts 
against each other, and the control link 1 1 is pressed by 
the disk holder 7. Associated with the pressing by the 
disk holder 8, the control fink 11 opposes the release 20 
spring 14 and rotates a little in the clockwise direction in 
the figure which is the disk control direction, and 
reaches the first disk control position. The V-shaped 
recess of the engaging section 8a of the disk holder 8 is 
located at a shallower position than that of the disk 25 
holder 7 for the 5-inch disk,, and the disk holder 8 more 
strongly presses the control link 1 1 than the disk holder 
7, therefore, the control link 1 1 rotate beyond the first 
disk control position as shown in FIG. 2, and reaches 
the second disk control position as shown in FIG. 5. 30 
Then, in synchronization with the rotation of the control 
link 1 1 , the disk control pin 13 presses the side of the 
3.5-inch disk 10 to forcefully correct the position of the 
3.5-inch disk 10, then holds this 3.5-inch disk in the nor- 
mal chucking position on the turntable 4. 35 

In this case, the control link 1 1 is mechanically 
locked to the first disk control position as shown in FIG. 
5 by the disk holder 8 which is fixed on the loading posi- 
tion by the holder drawing member 5. Then, the position 
of the 3.5-inch disk 1 0 is forcefully corrected by the con- 40 
Vol link 1 1 which is mechanically locked as mentioned 
above, and the 3.5-inch disk 10 is mechanically 
chucked to the normal chucking position. 

Thus good disk chucking is ensured by chucking 
the 3.5-inch disk 10 on the turntable 4 of the playback 45 
unit 3 at this normal chucking position after the position 
of the 3.5-inch disk 1 0 is corrected as mentioned above. 
After that, only the empty disk holder 8 is returned into 
the magazine 6 by moving the holder drawing member 
5 in leftward in the figure and the 3.5-inch disk 10 by so 
driving the playback unit 3. In this case, the control link 
1 1 is released from the disk holder 8, therefore the con- 
trol link 1 1 is rotated by the urging force of the release 
spring 14 in the counterclockwise direction in the figure 
which is the direction departing from the disk, and ss 
returned to the initial position. 



[Effects] 

As described above, in accordance with the present 
form, the position of the disk 9 or 10 in the state of 
improperly accommodated can be corrected using the 
transporting action of the disk holder 7 or 8 on account 
of the combination of the control link 1 1 and release 
spring 14 provided at a playback unit and the shape of 
the engaging sections 7a, 8a of the disk holders 7, 8. 
Therefore, the disk can be certainly transported to the 
normal chucking position irrespective of the disk accom- 
modation state in the disk holder. 

Especially, in accordance with the present form, the 
5-inch disk 9 and the 3.5-inch disk 10 can be controlled 
respectively to the normal chucking position at each of 
the first and second disk chucking position by a single 
control link 11. Accordingly, two different-sized disks 9 
and 10 can be certainly transported by a common con- 
trol link 1 1 to the normal chucking position irrespective 
of the disk accommodation state in the disk holder. As 
the disks can be certainly transported to the normal 
chucking position, subsequent disk chucking operation 
can be performed well. Further, problems such as the 
failed disk playback or the disk recovery failure caused 
by the improper accommodation of the disk are not 
caused. 

Thus, in accordance with the present form, there is 
provided a disk playback apparatus supported by a high 
degree of operational reliability wherein two different- 
sized disks 9 and 10 can be certainly transported to the 
normal chucking position by means of a simple struc- 
ture using a common control link 11 and a common 
release spring 14 irrespective of the state of the disk 
accommodated in the holder. 

[Other Preferred Embodiments in Accordance with the 
First Aspect of the Present Invention] 

It is understood that the present invention is not lim- 
ited to the abovementioned embodiments, and other 
various modifications may be made within the scope of 
the present invention. 

While an apparatus adapted for two different-sized 
disks, i.e. the 5-inch disk and the 3.5-inch disk, are 
explained in the description related to the preferred form 
mentioned above, the present invention are also simi- 
larly applicable to various apparatuses adapted for 
other various sized disks. 

Further, the present invention is also applicable to 
an apparatus adapted for three or more different-sized 
disks. That is, as well as the preferred form in the fore- 
going, the positions of the plural different-sized disks 
can be controlled using a common rotatabie control 
member by changing the shape of the butting section of 
the disk holder depending on the disk size. In such case 
that three or more different-sized disks are treated, a 
high degree of effectiveness may be provided by hold- 
ing a movable control member at each of the plural disk 
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control position corresponding to the different-sized 
disks and controlling each of different-sized disks with 
respect to each disk control position as well as the pre- 
ferred form in the foregoing. 

Further, in accordance with the present invention, it 5 
is possible to correspond one of the plural disk control 
positions of the movable control members with the initial 
position of the movable control member. For example, 
the preferred form mentioned above is configured to 
control a large size disk at a first disk control position, 10 
that is, a position slightly rotationally transferred from 
the initial position, a first position, and to control a small 
size disk at a second disk control position, that is, a 
position further rotationally transferred from the first disk 
control position, however, it is possible to correspond 15 
the initial position of the movable control member with 
the first disk control position. In this case, the movable 
control member does not have to rotate for controlling a 
large size disk, it can certainly control the large size disk 
at the initial position, therefore, for the movable control 20 
member, rotation is necessary only when controlling a 
small size disk. Accordingly, the motion of the movable 
control member can be simplified. That is, if the large 
size disk protrudes from the disk holder, the position of 
the large size disk can be easily corrected without rotat- 25 
ing the movable control member from its initial position. 

On the contrary, it is also possible to configure to 
correspond the position for controlling the small size 
disk with the initial position, and rotate the movable con- 
trol member only when controlling the large size disk. 30 
Further, as described above, when three or more differ- 
ent-sized disks are treated, motion of the movable con- 
trol member can be simplified by corresponding a 
position for controlling one of the different-sized disks 
with the initial position and rotating the movable control 35 
member when controlling other different-diameter disks. 

On the other hand, other configurations such as a 
configuration in which plural disk control sections corre- 
sponding to the different-sized disks are disposed on 
the side of the movable control member, a configuration 40 
in which individual movable control members corre- 
sponding to the different-sized disks provided are also 
possible. 

Further, on the contrary, the present invention is 
also applicable to ah apparatus adapted for one type of 45 
same sized disks. In this case, it is only necessary to 
control the movable control member to a single disk 
control position by the disk holder, therefore, the config- 
uration can be simplified. Further, for the apparatus 
adapted for different-sized disks, it is also possible to so 
configure to control the position of some specific disks 
only. For example, it is considered to control only the 
position of a small size disk which are easy to produce 
the accommodation failure condition. 

In any case, the shape, number, and/or position of 55 
the movable control member, the holder butting section 
thereof, and the disk control section can be optionally 
selected. Further, in order to prevent the disk from dam- 



ages caused by the movable control member, it is also 
considered to cover the surface of the disk control sec- 
tion of the movable control member by an elastic mate- 
rial or the like. Still further, in the present invention, 
concrete configurations of the disk holder, the playback 
means, the holder movement control means, and the 
like are optionally selected. 

On the other hand, in the above description relating 
to the preferred form, the apparatus of the type of load- 
ing a magazine which is adapted to accommodate a 
plurality of disk holders is described, however, the 
present invention may be similarly applicable to the 
apparatus of the type of operating a single disk holder, 
and in this case, a high degree of effectiveness may be 
provided as in the abovementioned preferred form. 

Further, the present invention is applicable to vari- 
ous disk playback apparatuses adapted for the CD, LD, 
MD, and some combination thereof, and in any case, a 
high degree of effectiveness as mentioned above relat- 
ing to the preferred form may be provided. 

As described above, in accordance with the first 
aspect of the present invention, there is provided a disk 
playback apparatus supported by a high degree of oper- 
ational reliability wherein a disk can be certainly trans- 
ported to the normal chucking position on the playback 
means irrespective of the state of the disk accommo- 
dated in the holder by providing a movable control mem- 
ber on the playback means for controlling the disk with 
respect to the chucking position using the butting 
against the disk holder. 

[Disk Changer Device in Accordance with the Second 
Aspect of the Present Invention] 

A description will be given to preferred forms of the 
disk changer device in accordance with the second 
aspect of the present invention. 

First Form 

[Configuration] 

FIGS. 7 A and 7B are views showing a first form of 
the disk changer device in accordance with the present 
invention: FIG. 7A is a plane view, and FIG. 7B is a side 
view. Referring to FIG. 7A t a lift unit 102 containing 
drawing means for drawing out a disk holder and play- 
back means for reproducing a disk is supported to be 
vertically movable with respect to a case 101 in the 
right-hand part in the case 101 of the figure. In the fig- 
ure, 103 designates a turntable of the playback means 
on which a disk is mounted. Further, in the left-hand 
part in the case 101 of the f igure, th ere is dispo sed a 
magazine accommodation section 104 into which a 
magazine 106 is inserted through a magazine insertion 
opening 105a provided at one side of the case 101, and 
accommodated as shown in FIG. 7A. An edge of the 
magazine insertion opening 105a is constructed by a 
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insertion guide member 105 which is mounted on the 
side of the case 101 , and the dimensions of the maga- 
zine insertion opening is generally same as the outer 
dimensions of the magazine 106. 

FIG. 8 is a plan view of the disk changer in the FIG. 
7A showing the state before the magazine 106 is 
inserted therein. As shown Fig. 8, the magazine 106 
accommodates a disk holder 107 therein. While only 
one disk holder 107 is shown in the holder, there are 
accommodated plural disk holders 107 in the vertical 
direction. These disk holders 107 are configured to be 
drawable rightward in the figure through an aperture 
1 06 which is disposed at the right hand part of the figure 
in the magazine 106, and engaged with a projection 
1 1 1a of a holder drawing member (drawing means) 1 1 1 
as shown in FIG. 15 via a engaging section 107a which 
is disposed at the right end of one side of the magazine 
106, then drawn out. In this preferred form, the engag- 
ing section 107a of the disk holder 107 is composed of 
a pair of engagement faces which are horizontally 
opposed in the figure and a groove which is disposed 
therebetween, and the engagement face on the side 
corresponding to the moving direction of the holder 
drawing member 1 1 1 is adapted to be engaged with the 
projection 1 1 1a of the holder drawing member 111. Fur- 
ther, the respective disk holders 107 are fixed at a pre- 
determined accommodation position in the magazine 
106 by engaging a fixing projection 107b disposed at 
the left end opposed to the engaging section 107a with 
a spring 106b which is disposed at the inner back of the 
magazine 106 

More particularly, the spring 106b of the magazine 

106 has a pair of opposed arms which are adapted to 
clamp the fixing projection 107b therebetween. In thin 
case, each of the pair of the arms of the spring 1 06b has 
its widest portion in the middle. The arm becomes nar- 
rower at a steep angle from the widest portion to the ter- 
minal end thereof, and has its narrowest portion at the 
terminal end thereof, while the arm becomes narrower 
at a relatively gentle angle from the widest potion to the 
starting end. Similarly, the fixing projection 107b of the 
disk holder 107 which is clamped by the spring 106b 
has its widest portion in the middle. The projection 
becomes narrower at a steep angle from its widest por- 
tion to its starting end which is corresponding to the ter- 
minal end of each of the pair of the springs 106, and 
becomes narrower at a relatively gentle angle from the 
widest portion to the terminal end thereof. 

Due to the shapes of the spring 1 06b and the fixing 
projection 107b as mentioned above, when the widest 
portion of the fixing projection 107b of the disk holder 

107 reaches the position past the narrowest portion of 
the terminal end of the spring 106b, the fixing projection 
107b is fully inserted in the spring 106b as far as it will 
go in the manner in which the fixing projection 107b is 
pressed by the spring 106b, thereby the disk holder 107 
is attracted to the predetermined accommodation posi- 
tion in the magazine 1 06 as shown in FIG. 1 1 . 



On the other hand, at the right hand part of the side 
opposed to the engaging section 107a of the disk holder 
107, position control section 107c which is further pro- 
jected from the engaging section 107a is disposed. The 
5 narrow end face at a terminal end of the position control 
section 107c is generally overlaps the inner circumfer- 
ence surface of the edge of the magazine insertion 
opening 105a. That is, the edge of the magazine inser- 
tion opening 105a is adapted to control the position of 
io the end face of the magazine 106 which is accommo- 
dated in the magazine 106 when the magazine 106 is 
inserted in the magazine insertion opening 105a. The 
107c has a sloped surface which slantingly extends 
from the end face of the terminal end in the magazine 
75 insertion direction. If the disk holder 107 is inserted in 
the magazine 106 with the disk holder 107 projected, 
the edge of the magazine insertion opening 105a con- 
trols the position of the then the sloped surface of the 
position control is engaged with the edge of the maga- 
20 zine insertion opening 105a to control the position 
thereof before the position of the end face is controlled 
by the edge of the magazine insertion opening 105a. 

FIG. 12 to FIG. 14 show the state that the disk 108 
is held in the disk holder 107. As shown in FIG. 14, the 
25 aperture 106a of the magazine 106 is configured to be 
generally flush with the end face of the disk 1 08 accom- 
modated in the disk holder 107 which is located at the 
predetermined accommodation section in the magazine 
106, and the position of the end face of the disk 108 
30 held in the disk holder 1 07 as well as the position of the 
position control section 107c of the disk holder 107 in 
this aperture 106are controlled by the edge of the 105a 
when the magazine 106 is inserted through the maga- 
zine insertion opening 105a. 
35 FIG. 1 5 is a plan view showing a holder transport 
mechanism 110 except the playback means in the lift 
unit 102. As shown in FIG. 15, the holder transport 
mechanism 110, which provided on the side wall 102a 
of the lift unit 102 on the side opposed to the magazine 
40 insertion opening 1 05a, comprises a disk holder draw- 
ing member 111 for drawing out the disk holder 107, a 
gear mechanism 1 12 for moving the disk holder drawing 
member leftward or rightward in the figure, and the like. 
111a designates a fingernail like projection which is pro- 
45 vided at one end of the holder drawing member 111 and 
projects horizontally therefrom. In this case, the holder 
drawing member 11 1 and disk holder 107 are located at 
their initial positions as shown in FIG. 1A, and the pro- 
jection 1 1 1 a of the holder drawing member 1 1 1 a is con- 
so figured to overlap the groove 107d of the engaging 
section 1 07a of the disk holder 107 when the disk holder 
107 is properly accommodated in the predetermined 
accommodation section in the magazine 106 which is 
loaded in the disk changer. 

55 

[Operation] 

The preferred form having the configuration as 
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mentioned above operates as follows. As shown in FIG. 
9, when the magazine 106 is inserted through the mag- 
azine insertion opening 105a in the state that the fixing 
projection 1 07b of the disk holder 1 07 accommodated in 
the magazine 106 is located some distance from the 5 
spring 106b, and that the disk holder 107 is relatively 
largely protruded outward beyond the predetermined 
accommodation position, the magazine 106 is inserted 
as it is to some mid point as long as the engaging sec- 
tion 1 07a of the disk holder 1 07 is inserted. 10 

As mentioned above, in such case, according to the 
prior art, the magazine 106 is accommodated into the 
magazine accommodation section 104 with the fixing 
projection 107 being remained in the improperly accom- 
modated state if the disk holder 107 protrudes outward 15 
beyond the predetermined accommodation position. 

On the contrary, in accordance with the present 
form, the improperly accommodated state of the posi- 
tion control section 107 can be corrected as follows. As 
shown in FIG. 10, the sloped surface of the position 20 
control section 107c is engaged with the edge of maga- 
zine insertion opening 105a when the p107c of the disk 
holder 107 reaches the magazine insertion opening 
105a. According to subsequent insertion of the maga- 
zine 1 06, the sloped surface of the position control sec- 25 
tion 107c of the disk holder 107 is pressed by the edge 
of the magazine insertion opening 105a in the direction 
toward the inside of the magazine 106, that is, leftward 
in the figure, and therefore the disk holder 107 is 
mechanically pressed toward the predetermined 30 
accommodation position. At this time, the disk holder 
107 is pressed smoothly and fully toward the predeter- 
mined accommodation position depending on the angle 
of the sloped surface of the position control section 
107c of the disk holder 107. Then, as shown in FIG. 11, 35 
the disk holder 107 is properly accommodated in the 
predetermined accommodation position at the time 
when the position control section 1 07c of the disk holder 
107 reaches the magazine insertion opening 105a. 

Especially, in accordance with the present form, 40 
due to the characteristic shapes of the spring 106b in 
the magazine and the 107b of the disk holder 107, the 
widest portion of the fixing projection 107b of the disk 
holder 107 moves past the narrowest portion at the ter- 
minal end of the spring i06b when the disk holder 107 45 
is inserted into the magazine to some extent, therefore, 
the position control section 107 can be certainly moved 
to the predetermined accommodation position there- 
from to the predetermined accommodation position 
attributed to a synergistic effect of the pressing force of so 
the edge of the magazine insertion opening 105a and 
the urging force the spring 106b. 

Further, when using an actual disk changer, the 
magaWi¥ 

ing therein a disk 1 08 as shown in FIG. 1 2 to FIG. 1 4. In 55 
this case, when the magazine 106 is inserted through 
the magazine insertion opening 105a in the state that 
disk holder 107 holding therein a disk 108 is relatively 



largely protruded outward beyond the predetermined 
accommodation position as shown in FIG. 12, the posi- 
tion of the disk 108 is controlled by the edge of the mag- 
azine insertion opening 105a as shown in FIG. 13, 
thereby the disk holder 107 holding this disk 108 is 
pressed inward and accommodated in the predeter- 
mined accommodation position. That is, in accordance 
with the present form, the aperture 1 06 a of the maga- 
zine 106 is configured to be generally flush with the end 
face of the disk 108 held in the disk holder 107 located 
in the predetermined accommodation position in the 
magazine 106 as described above, therefore the 
improperly accommodated state of the disk holder 107 
is also subsidiary corrected by the disk 108 as in the 
foregoing. 

As described above, in accordance with the present 
form, the position control section 107can be certainly 
properly accommodated in the predetermined accom- 
modation position when inserting the magazine 1 06 into 
the disk changer even if a disk holder 1 07 in a magazine 
106 is not located at a predetermined accommodation 
position. Accordingly, good transportation operation of 
the disk holder 107 is ensured and the disk holder can 
be certainly transported to the predetermined position 
near the playback means 

Second Form 

[Configuration] 

FIG. 16 is a flowchart used for explaining the oper- 
ational procedure of the second form of the disk 
changer in accordance with the second aspect of the 
present invention. That is, the present form is config- 
ured to allow the determination of the protrusion of the 
disk holder 107 using the mechanism of the abovemen- 
tioned first form by changing a part of the control pro- 
gram of a control unit which is generally provided for 
controlling a disk changer. 

As shown in FIG. 16, the basic operational flow of 
the disk changer in accordance with the present form is 
similar to that of the conventional disk changer as 
shown in FIG. 28. That is, operations after checking disk 
(Step 210) are precisely identical to those shown in FIG. 
28 except that whether the disk holder is protruded is 
checked (Step 120) and if the disk holder protrudes, the 
disk holder compulsive accommodation operation is 
performed (Step 130) in the present form. On the other 
hand, if the disk holder does not protrude, that is, the 
disk holder is accommodated in a predetermined 
accommodation position in the magazine, control pro- 
ceeds to Step 210 as it is and the disk check is per- 
formed. 

is specific example of 
the protrusion check of the disk holder and the subse- 
quent compulsive accommodation operation, while 
FIGS. 18A to 18G are schematic views showing the 
specific procedures of the compulsive accommodation 
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operations by means of the disk drawing member 111. 
Principles of the protrusion checking operation and the 
subsequent compulsive accommodation operation will 
be described below according to the flowchart shown in 
FIG. 17. As shown in FIG. 18A, at the initial state before 
the magazine is inserted, the lift unit 102 containing the 
holder drawing member 111 is placed at a position 
lower than the lowermost disk holder 107 in the maga- 
zine 106 on standby. At this time, the holder drawing 
member 1 1 1 is located at the initial position which is 
which is horizontal to the lift unit 102. In this initial posi- 
tion, the projection 1 1 1 a of the holder drawing member 
111 is positioned to overlap the groove 107d of the 
engaging section 1 07a of the disk holder 1 07 in the pre- 
determined accommodation section in the magazine 
106. 

Then, when the magazine 106 is inserted after the 
abovementioned standby state (Step 110), whether 
each of plural disk holders 107 accommodated in the 
magazine 106 is protruded is checked as follows. 

First, as shown in FIG. 17, the lift unit 102 contain- 
ing the holder drawing member 1 1 1 is moved upward 
from the lowermost disk holder 107 to the uppermost 
disk holder 107 (Step 121), whether the lift unit 102 
stops at some mid point is checked, and thereby 
whether any disk holder 107 protrudes is checked (Step 
122). 

That is, if the disk holder 107 is accommodated in 
the predetermined accommodation section in the mag- 
azine 106, the projection 111a of the holder drawing 
member 1 1 1 overlaps the groove 107d formed between 
a pair of the engaging surfaces of the disk holder 107 
and the engaging section i07a as shown in FIG. 18A, 
and therefore the holder drawing member 1 1 1 can 
move upward without any obstacle On the contrary, 
when the disk holder 107 protrude outward beyond the 
predetermined accommodation position as shown in 
FIG. 18B, the overlapping length of the holder drawing 
member 111 and fixing projection 107 becomes longer 
and the projection 1 1 1a of the holder drawing member 
111 overlaps the position near the center from the 
engaging section 107a of the disk holder 107. Accord- 
ingly, when the lift unit 102 containing the holder draw- 
ing member 111 is moved upward from the state 
mentioned above, the projection 111a of the holder 
drawing member 111 disadvantageous^ butts against 
the protruded position near the center from the engag- 
ing section 107a of the disk holder 107, and therefore 
the upward movement of the lift unit 104 is interfered. 
Accordingly, when the upward movement of the lift unit 
102 in interfered, it can be determined that the disk 
holder 107 at that position protrudes and therefore the 
protruded disk holder 107 and the holder drawing mem- 
ber 1 1 1 is disadvantageous^ butts to each other. 

If the upward movement of the lift unit 102 is inter- 
fered in Step 122, the lift unit 102 is slightly lowered as 
shown in FIG. 18D (Step 131), then the holder drawing 
member 111 is moved in the drawing direction for pre- 



determined distance in the drawing distance to move 
the projection 1 1 1a to the position where the projection 
111a does not overlaps the tip of the disk holder 107 
(Step 132). After that, as shown in FIG. 18F, the lift unit 

5 1 02 is moved upward for a predetermined distance and 
the height of the projection 1 1 1a of the holder drawing 
member 1 1 1 is adjusted to be flush with the disk holder 
107 (Step 133), then, the disk holder 107 is forcefully 
pressed in the predetermined accommodation position 

10 as shown in FIG. 18G by moving the holder drawing 
member 1 1 1 to the initial position in the drawing direc- 
tion and pressing the horizontal end face of the terminal 
end of the fixing projection 107 by means of the horizon- 
tal end face of the projection 1 1 1 a of the holder drawing 

75 member 111 (Step 134). 

After completion of the compulsive accommodation 
movement as mentioned above, the lift unit 102 is 
moved upward for a predetermined distance, the height 
of the projection 111a of the holder drawing member 

20 1 1 1 is adjusted to be flush with the height between the 
pressed disk holder 107 and the just above disk holder 
107 thereof (Step 135), and the holder drawing member 
111 is returned to the initial position (Step 136), then 
control returns to step 111 to move the lift unit 102 

25 upward. Subsequently, if the upward moving is inter- 
fered again in Step 122, Step 131 - Step 136 in the fore- 
going are repeated. If it is determined in Step 122 that 
the lift unit 102 does not stop at midpoint and finally 
reaches the uppermost disk holder 1 07, then the protru- 

30 sion check of the disk holder 107 is finished and control 
transfers to the disk check step (Step 210) as shown in 
FIG. 16. 

In the present form, the vertical position of the lift 
unit 102 can easily verified by using an existing circuit of 

35 the disk changer, for example as shown in FIG. 19. 
Referring to FIG. 19, a loading motor for transporting 
the disk/disk holder and an up/down motor for moving, 
vertically the lift unit 102 are designed to be controlled 
by a micro computer. 

40 Various detection signals are supplied to the micro 
computer from a timer switch for detecting the inser- 
tion/ejection of the disk holder, a magazine switch for 
detecting the loading of the magazine, an interrupter for 
detecting vertical position of the lift unit 102, and the 

45 like. Among them, the interrupter is generally provided 
for verifying the vertical position of the lift unit 102 corre- 
sponding to each of the disk holders 107 in the disk 
changer. Accordingly, when the transit time at any inter- 
rupter position exceeds the normal transit time, it can be 

so determined that the upward movement of the lift unit 
102 is interfered. 

[Operation and Effects] 

55 In accordance with the present form having the 
configuration as in the foregoing, such operation as 
mentioned below is provided. When the magazine 106 
is inserted into the disk changer, whether any disk 
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holder 107 in the magazine 106 protrudes or not is 
determined easily and certainly by the vertical move- 
ment of the holder drawing member 111 which follows 
the vertical movement of the lift unit 102. If it is deter- 
mined that the disk holder 107 protrudes, the protruded 5 
disk holder 107 is certainly pressed into the predeter- 
mined accommodation position in the magazine 106 by 
the combination of the vertical movement of the holder 
drawing member 1 1 1 which follows the vertical move- 
ment of the lift unit 1 02 and the horizontal movement of w 
the holder drawing member 111. 

Therefore, in accordance with the present form, if 
the disk holder 107 in the magazine 106 is not located 
at the predetermined accommodation position, the disk 
holder 107 is allowed to be properly accommodated in 15 
the predetermined accommodation position by the 
holder drawing member 111 after the magazine 106 is 
inserted in the disk changer. Therefore, good transport- 
ing operation of the disk holder 107 is ensured as well 
as in the abovementioned first form, and the disk holder 20 
107 can be certainly transported to the predetermined 
position near the playback means. 

Especially, in the present form, the holder drawing 
member 1 1 1 for drawing out the disk holder 107 is used 
as it is for the pressing means for forcefully pressing the 25 
disk holder 1 07 and the protrusion determination means 
for determining the protrusion of the disk holder 107, 
accordingly, the alignment of the holder drawing mem- 
ber 1 1 1 with disk holder 107 is easy, the operational reli- 
ability is good. What is more, the number of 30 
components is reduced compared with the case when a 
dedicated pressing means or dedicated protrusion 
determination means is provided, and therefore the 
configuration thereof can be simplified. 

35 

Third form 
[Configuration] 

FIG. 20 is a flowchart used for explaining the oper- 40 
ational procedure of the third form of the disk changer in 
accordance with the second aspect of the present 
invention. The present form is adapted to eject the mag- 
azine 106 outside of the disk changer rather than per- 
form the compulsive accommodation operation of the 45 
oisk holder 107. 

That is, in the operation of the disk changer of the 
present form, whether any disk holder protrudes or not 
is checked (Step 120), and if it protrudes, the magazine 
is ejected as it is (Step 140). Other operations than this so 
magazine ejection operation including specific methods 
for checking protrusion of the disk holder are similar to 
those of the seco nd form in the foregoing. As the ejec- 
tion means for ejecting the magazine, any known 
means according to various methods is used as it is, 55 
and the description thereof is omitted herein. 



[Operation and Effects] 

In accordance with the present form having the 
configuration as in the foregoing, similar to the above- 
mentioned second form, whether any disk holder 107 in 
the magazine 106 protrudes or not is determined easily 
and certainly by the vertical movement of the holder 
drawing member 111 which follows the vertical move- 
ment of the lift unit 102 when the magazine 106 is 
inserted into the disk changer. And, if it is determined 
that the disk holder 107 protrudes, the ejection of the 
magazine 1 06 inform the used of the improperly accom- 
modated state. 

Further, in the present form, it is not required to 
move the lift unit 102 and the holder drawing member 
111 for the predetermined distance which is different 
from the normal operating distance as in the compulsive 
accommodation operation in the abovementioned sec- 
ond form, therefore, the present form can be easily 
implemented using an existing configuration. Besides, 
in the present form, it is necessary to correct the accom- 
modated state of the disk holder 107 for the ejected 
magazine 106 by the user himself. However, the correc- 
tion operation is just pressing the disk holder 1 07, which 
hardly affects its operativity. 

Other forms 

The second aspect of the present invention is not 
limited to the respective abovementioned forms, and 
other various modifications within the scope of the 
present invention can be implemented. First, in each of 
the form in the foregoing, the specific configuration, the 
positional relationship, and the like of the magazine, the 
disk holder, the drawing means, the playback means, 
the lifting means for vertically moving them, and the like 
can be optionally changed. For example, in each of the 
forms in the foregoing, descriptions are given to the 
case using a magazine in which disk holders of the type 
of holding one disk at each, however, the present inven- 
tion is similarly applicable to the case using a magazine 
accommodating a disk tray as a disk holding unit on 
which a disk is placed. 

in addition, a specially formed spring 106b and fix- 
ing projection 107b are used as the means for attracting 
a disk holding unit in the abovementioned first form, 
however, specific configuration of the attracting means 
of the disk holding unit may be optionally changed. Fur- 
ther, a configuration not provided with the attracting 
means of the disk holding unit is also allowable. When 
the attracting means of the disk holding unit is not pro- 
vided as mentioned above, a high degree of dimen- 
sional accuracy is require d between the mag azine 
insertion opening and the disk holding unit. In such a 
case, however, the dimensional accuracy between the 
magazine insertion opening and the disk holding unit 
can be reduced by giving a resilient construction to the 
edge of the magazine insertion opening to allow the 
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edge to protrude on the magazine side. 

On the other hand, the operational procedures of 
the abovementioned second and third forms were 
described by way of example, and these operational 
procedures are allowed to be optionally changed. For 
example, instead of determining the protrusion of the 
disk holding unit by moving the holder drawing member 
111 upward, it may be determined by moving the holder 
drawing member 111 downward. Further, the second 
and third forms were described regarding the cases 
using the mechanism of the first form, however, specific 
configuration of the mechanisms can be changed 
optionally, and, for example, various means other than 
the drawing member such as the holder drawing mem- 
ber 111 can be used as a protrusion determination 
means. Still further, the determination of the protrusion 
of the disk holding unit is not limited to some mechanical 
detection method but the determination can be freely 
carried out by various existing position detection meth- 
ods such as an optical detection method, an electro- 
magnetic method, and the like in combination or in 
single. In addition, as a pressing means for pressing a 
disk holding unit in a predetermined accommodation 
position, various means other than the drawing member 
such as a holder drawjng member 111 can be used. 
Thus an appropriate operating procedure can be set 
depending on the configuration of the protrusion deter- 
mination means, the pressing means, or the like as 
mentioned above. 

Further, as a modification of the second form, it may 
be configured, for example, to make a determination of 
the protrusion of the disk holding units regularly or as 
necessary other than when inserting the magazine, and 
if the protrusion is determined, the disk holding unit is 
similarly pressed into the predetermined accommoda- 
tion position. Such configuration is the most suitable for 
the disc changer installed in a vehicle which is suscepti- 
ble to vibrations. That is, undesirable external forces 
such as vibrations or the like may cause the protrusion 
of the disk holding unit if the disk holding unit is properly 
accommodated in the accommodation position when 
the magazine is inserted. The disk holding unit can be 
returned to the predetermined accommodation position 
by appropriately determining the protrusion of the disk 
holding unit when the disk holding unit is subjected to 
such vibrations or the like, and thereby the subsequent 
improper operation can be surely prevented. 

Further, the abovementioned third form is config- 
ured to eject the magazine as it is when the protrusion 
of the disk holding unit is determined, however, it is also 
possible to more clearly inform the user of the improp- 
erly accommodated state by an indication on an indica- 
tor, a sound, or the like together with the ejection of the 
magazine. In this case, a signal indicating the improp- 
erly accommodated state may be a signal which indi- 
cates the cause or nature of the trouble, or it is also 
possible to use a common warning signal which is same 
as for other various trouble conditions. In any way, the 



user can more certainly grasp the improper accommo- 
dation condition of the disk holding unit by supplying 
any signal. On the other hand, it is also possible to sup- 
ply the user only the improperly accommodated state 

5 signal without ejecting the magazine and to allows the 
user to make the eject operation by himself. Further, the 
operation control method for stopping transferring to the 
disk playback operation when the protrusion of any disk 
holding unit is determined can be optionally selected, 

w and, for example, it is also possible to simply stop the 
disk transporting operation. 

The present invention is applicable to various disk 
apparatuses such as a CD-player, an LD-player, and an 
MD-player as long as the disk changer thereof is the 

15 type of inserting a magazine accommodating therein 
plural disk holding units, and remarkable effects as 
described regarding the various forms in the foregoing 
may be provided in any case. 

As described above, in accordance with the second 

20 aspect of the present invention, when any disk holding 
unit in the magazine protrudes outward beyond the pre- 
determined accommodation position, the improperly 
accommodated state can be corrected by determining 
the protrusion and operating the pressing means or by 

25 using the magazine insertion opening and mechanically 
pressing the disk holding unit into the predetermined 
accommodation position, and therefore a disk changer 
in which the disk holding units can be certainly trans- 
ported to the predetermined position near the playback 

30 means. Further, in accordance with the present inven- 
tion, a disk changer may be provided in which the occur- 
rence of an improper operation can be prevented when 
any disk holder is not located in the predetermined posi- 
tion in the magazine by determining the protrusion of 

35 the disk holding unit and performing a motion control for 
stopping transferring to the playback operation. 

A concrete description will now be given to forms of 
a disk changer device and a disk magazine device in 
accordance with the third or fourth aspect of the present 

40 invention referring to drawings. 

[Disk Changer Device in Accordance with Third Aspect] 

FIG. 21 is a plan view of a disk changer in accord- 
45 ance with the third object of the present invention, sche- 
matically showing only plural main members at their 
initial position. While disk changer device shown in the 
figure is an end-loading type on-vehicle disk changer 
device wherein the loading direction of a magazine and 
so a drawing direction of a disk holder is identical, it is of 
course that the disk changer device in accordance with 
the third aspect of the present invention may by that of 
other type. That is, as shown in FIG. 21 , a magazine 
202 is inserted through a magazine insertion opening L 
55 and loaded in the magazine loading section which is 
disposed in the left hand part in the drawing of the chas- 
sis (a fixed section) of the device, and the magazine 
accommodates a plural vertically stacked disk holders 
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(disk holding unit) 203. Each of disk holders 203 is con- 
figured to hold a disk 204 which is inserted therein in the 
direction parallel to the main surface thereof, and each 
holder is provided with an engaging section 2031 for 
drawing operation at one end thereof. 5 

Further, a lift unit (moving means) 205 is supported 
to be vertically movable with respect to the chassis 201 
in the right part of the drawing in the chassis 201 of the 
device. This lift unit 205 consists of a combination of a 
holder drawing member (disk holding unit drawing sec- 10 
tion) 206 for drawing out the disk holder 203 and a play- 
back unit (disk playback section) for reproducing a disk 
204. 

Among these components, the holder drawing 
member 206 is mounted on the chassis of the lift unit is 
205 to be movable in the disk transporting direction, i.e. 
a horizontal direction in the figure, and a fingernail- 
shaped projection 206a which engages with the engag- 
ing section 203a of a disk holder 203 is provided at one 
end of the holder drawing member 206. The lift unit 205 20 
is adapted to be moved upward or downward according 
to a disk selection instruction in order to adjust the 
height of the holder drawing member 206 to be flush 
with the disk holder 203 holding the selected disk 204. 

On the other hand, the playback unit 207 comprises 25 
a drive plate 209 having a rotatable turntable 208 on 
which a disk is mounted, a clamp arm 210 for chucking 
the disk 204 on the turntable 208, an upper plate 213 for 
supporting them, and the like. The upper plate 213 is a 
fixed member which is integrally fixed to the chassis of 30 
the lift uhit 205, while the drive plate 209 and the clamp 
arm 210 are rotatable mounted to this upper plate 213 
by means of axes 214a and 214b. 

It is not shown but the chassis 201 of the device is 
contained in an outer case 211, supported against the 35 
outer case 211 via a damper 212, and therefore has a 
structure which enables isolation from the vehicle vibra- 
tions. 

On the other hand, the disk changer device in 
accordance with the present form is configured to be 40 
loaded with a magazine which can accommodated 6 
disks. As a structure for vertically moving the lift unit 205 
to respective positions of 6 disks 204 when the maga- 
zine 202 is loaded, a shift motor 221 , a gear mechanism 

222, and a shift link 223 are disposed at the lower posi- 45 
tion of the chassis 201 under the magazine loading sec- 
tion, and a first and second plates 224 and 225 are 
slidably mounted on the both inner side surfaces of the 
chassis 201 . In this case, the shift link 223 is movably 
provided around the axis 223a via the gear mechanism so 
222 by the driving force of the shift motor 221. Pins 
223b and 223c which are provided at both rotatable free 
ends of the shift link 223 are inserted in grooves 224a 

225, respectively. These shift plates 224 and 225 slides 55 
in accordance with the rotating direction of the shift link 

223, and thereby moves the lift unit 225 upward or 
downward. 



FIG. 22A and FIG. 22B are side views of the first 
and second shift plates, respectively. As shown in FIG. 
2A, two stepwise cam grooves 226 and 227 are formed 
in the first shift plate 224, while as shown in FIG. 22B, 
5 one stepwise cam groove is formed in the second shift 
plate 225. Guide pins 205a to 205c provided on the 
chassis of the lift unit 205 as shown in FIG. 21 are 
inserted in the cam grooves 226 to 228, respectively. 
That is, the lift unit 205 vertically moves as the cam 
10 grooves 226 to 228 horizontally moves in synchroniza- 
tion with the horizontal sliding of the first and second 
shift plates 224 and 225, and thereby the lift unit 205 is 
adjusted to the height of any one of the disks in the 
magazine 202. 

15 FIG. 23A and FIG. 23B are side views of the disk 
changer device as seen from the second shift plate 225 
side, FIG. 23A shows the initial state wherein the play- 
back unit 207 is located at its lower most position, and 
FIG. 23B shows the state wherein the playback unit 207 
20 is aligned with the upper most disk In FIGS. 23A and 
23B, for simplicity of the drawings, only the guide pin 
205c and the playback unit 207 which is a part of the lift 
unit 205 are schematically shown without showing the 
general view thereof. As shown in these figures, there is 
25 provided a guide groove 201 which vertically extends In 
the side wall 201a of the chassis 201. The guide pin 
205c of the second shift plate 225 is also inserted in this 
guide groove 20 lb, and thereby the horizontal position 
of the lift unit 205 with respect to the chassis 201 is con- 
so trolled. 

Further, as shown in FIGS. 23A and 23B, in addi- 
tion to the configuration as in the foregoing, the disk 
changer device in accordance with the form of the 
present invention is further provided with a disk control 
35 link (disk control member) 231 near the side face on the 
drawing direction side of the magazine 202 which is 
loaded in the normal loading position. The side face on 
the drawing direction side of the magazine 202 is 
located at the position which is generally corresponding 
40 to the side face on the drawing direction side of the disk 
204 accommodated in the magazine 202 when the disk 
204 is located at the normal accommodation position 
thereof. That is, the disk control link 231 is disposed 
near the side face on the drawing direction side of ths? 
45 disk 204 located in the normal accommodation position. 
FIG. 24A and FIG. 24B are side views of the disk 
changer device as seen from the magazine insertion 
opening Lside. FIG. 24A shows the initial state wherein 
the playback unit 207 is located at its lower most posi- 
50 tion, and FIG. 24B. shows the state wherein the play- 
back unit 207 is aligned with the upper most disk. In 
FIGS. 24A and 24B, for simplicity of the drawings, only 
the playback unit 207 which is a part of the lift unit 205 
is"~&cTTemai^^ 

55 view thereof. As shown in FIGS. 24A and 24B, a disk 
control link 23 1 is provided to connect the upper surface 
201c and the chassis and the end on the magazine 
loading side of the upper plate of the playback unit 207. 
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That is, one end of the disk control link 231 is rotat- 
ably mounted to a mounting member 232, which is 
placed on the upper face 210c of the chassis 201 , by 
means of an axis 231a. Besides, an engaging pin 231c 
is disposed at the other end of the disk control link 231 , 
and inserted in an engaging groove 213a which is 
formed in the side surface of the upper plate and hori- 
zontally extends. Accordingly, the disk control link 231 is 
allowed to rotate in the range from the control position 
which extends vertically as shown in FIG. 24A to the 
horizontal position as shown in FIG. 24B in accordance 
with the vertical position of the playback unit 207. 

More particularly, when the playback unit 207 is 
located at its lower most position in the initial state as 
shown in FIG. 23A, the disk control link 231 covers the 
* whole disk 204 in the magazine at the abovementioned 
control position, and when the playback unit 107 is 
aligned with any optional disk 204 in the magazine 202 
as shown in FIG. 23B, the drawing paths of the optional 
disk 204 and other disks 204 which are arranged lower 
than the optional disk are all released. 

[Operation] 

In accordance with the disk changer device having 
the configuration as mentioned above, a disk 204 can 
be controlled with respect to the normal accommoda- 
tion position in the magazine 202 by the disk control link 
231, therefore the popping of the disk 204 out of the 
magazine 202 can be certainly prevented. A description 
will be given to this point. 

First, as shown FIG. 23A, the guide pin 205c of the 
lift unit 205 is located at the lower most end of the cam 
groove 228 of the shift plate 225, and the playback unit 
207 is located at the lower most position in its vertical 
operating range. Accordingly, the disk control link 231 is 
located at a control position wherein all 6 disks 204 in 
the magazine 202 are covered and the paths of the 6 
disks are all vertically blocked. In such a state, if the 
magazine 202 is forcefully inserted through the maga- 
zine insertion opening L and the disk 204 is nearly 
popped out from the disk holder 203, the side face of the 
disk 204 butts against the disk control link 231 , therefore 
the disk will can not popped out from the magazine 202. 

In this case, the disk 204 butting against the disk 
control link 231 is press returned in the disk holder 203 
by the disk control link 231 , and retracted to the normal 
accommodation position within the disk holder 203 by 
the disk retracting force belongs to the disk holder 203 
itself. 

That is, the disk holder 203 is generally provided 
with a retracting structure using a spring and the like for 
finally retracting the disk to the normal accommodation 
position when the disk holder 203 is inserted into a posi- 
tion near the normal accommodation position. Conse- 
quently, as shown in FIG. 23A, the disk 204 subjected to 
the position control of the disk control link 231 is allowed 
to be certainly inserted into the normal accommodation 



position using a disk retracting force of the disk holder 
itself by disposing the disk control link 23a at a position 
near the side face of the disk 204 which is located in the 
normal accommodation position. 

5 In addition, when reproducing the disk, the guide 

pin 205c of the lift unit 205 is located at a position corre- 
sponding to the selected disk in the cam groove 228 of 
the second shift plate 225, while the playback unit 207 is 
located at a position corresponding to the selected disk 

10 204, as shown in FIG. 23B, therefore, the disk control 
link 231 releases the drawing paths of the selected disk 
204 and the other disks 204 below this selected disk 
204. FIG. 23B shows the case that the upper most disk 
204 is selected and the drawing paths of all the disks 

15 206 are released by way of example. In such a state, the 
disk loading operation of the selected disk 204 can be 
smoothly performed. 

[Effects] 

20 

As described above, in accordance with the present 
form, the popping out of the disk 204 from the magazine 
202 when inserting the magazine 202 can be efficiently 
and certainly prevented using the vertical movement of 

25 the lift unit 205 containing the playback unit by means of 
the chassis 201 of the disk changer device and the disk 
control link 231 disposed between the playback unit 207 
and the upper plate 213. Therefore, problems such as 
the failed disk playback or the disk recovery failure 

30 resulting from the popping out of the disk 204 are not 
caused. Thus, the disk changer device with a high 
degree of operational reliability can be provided by the 
simple structure using the disk control link 231 as men- 
tioned above. 

35 

[Disk Magazine Device in Accordance with Fourth 
Aspect] 

FIG. 25 and FIG. 26 show plan views of a disk mag- 

40 azine in accordance with the fourth aspect of the 
present invention, wherein plural different sized disks 
are accommodated: FIG. 25 shows the state that a disk 
holder is drawn out from the magazine; and FIG. 26 
shows the state that the disk holders is accommodated 

45 in the magazine. That is, when only single size disks are 
accommodated in the magazine, the popping out of the 
disk can be prevented by providing a simple disk control 
member at the disk changer device as in the disk 
changer in the foregoing. However, when different size 

so disks are accommodated in the magazine, it is difficult 
to prevent the popping out of the small size disks by 
means of the structure as in the disk changer device as 
in the foregoing. Then the present form relates to the 
structure for preventing the popping out of the small 

55 disks in the case as mentioned above. 

As shown in FIG. 25, a disk holder 242 holding 
therein a small disk 241 is provided with an engaging 
section 242a for drawing operation at one end thereof 
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on the drawing direction side, and further provided with 
a projection (control section) 242b which engaging with 
the magazine 202 at one end thereof on the inserting 
direction side into the magazine 202. The projection 
242b is formed so that it has its widest portion at the 
middle thereof in the protruding direction, and becomes 
narrower toward the both ends thereof. At the other end 
on the inserting direction side into the magazine 202, a 
recess 242c including a sloped surface, whose position 
is controlled by the magazine 202 is provided. On the 
other hand, a pair of springs 202a between which a pro- 
jection 242b of the disk holder 242 is clamped, and a 
projection 202b having a sloped surface for positioning 
the disk holder 242 by butting the sloped surface of the 
recess 242c of the disk holder 242. The combination of 
the pair of the springs 202a of the magazine 202 and 
the disk holder 242 functions as a disk retracting struc- 
ture as in the abovementioned disk changer device. 

In addition to the configuration as mentioned above, 
the present form further comprises a stopper arm (disk 
control member 243) for controlling a small size disk 

241 with respect to the normal accommodation position, 
which is provided on one side surface of the disk holder 

242 to be movable around the axis 243a. A stopper sec- 
tion 243 which is accessible to the drawing direction 
side face of the small diameter disk holder 241 located 
in the normal accommodation position is disposed at 
one end of the stopper arm 243. The stopper arm 243 is 
adapted to be rotated between the control position 
where the stopper 243b controls the small size disk 241 
with respect to the normal accommodation position as 
shown in FIG. 26 and the releasing position where the 
stopper 243b departs from the small disk 241 and 
releases the drawing path thereof as shown in FIG. 25. 

Further, at the other end of the stopper arm 243, 
there is provided an engaging section 243c which is 
controlled with respect to the control position as shown 
in FIG. 26 by the projection 202b of the magazine 202 
when the disk holder 242 is accommodated in the mag- 
azine 202. Further, a projection 234d adapted to butt 
against the projection 242d which is formed on the side 
wall of the disk holder 242 is disposed between the 
stopper section 243b of the stopper arm 243 and the 
axis 243a. The end face position in the direction of 
releasing the stopper arm 243 is controlled by the posi- 
tional relationship between these projections 242d and 
243: The stopper arm 243 is always urged in the releas- 
ing direction by a releasing spring (urging means) 244. 
It is noted that urging force of the releasing spring 244 is 
made sufficiently smaller than the urging force of the 
spring 202a of the magazine 202. 

[Operation] 



stopper arm 243 when accommodating the disk holder 
242 into the magazine 202, therefore, the small disk 241 
can be certainly prevented from popping out from the 
disk holder 243. A brief description will be given to this 
s point. 

When accommodating the disk holder 242 which 
holds therein a small size disk 241 in the magazine 202, 
the disk holder 242 is fully inserted into the normal 
accommodation position in the magazine 242 and 

10 becomes the state as shown in FIG. 26 owing to the 
disk retracting force which is produced from a combina- 
tion of a pair of the springs 202d of the magazine 202 
and the project 242b of the disk holder 242 by inserting 
the disk holder 242 to a position near the normal 

15 accommodation position in the magazine 202. 

When inserting the disk holder 242 into the normal 
accommodation position in the magazine 202 as men- 
tioned above, the engaging section 243c of the stopper 
arm 243 butts against the sloped surface of the projec- 

20 tion 202b of the magazine and moves along this sloped 
surface in synchronization with the insertion of the disk 
holder, therefore, the stopper arm 243 rotates in the 
releasing direction with opposing the urging force of the 
releasing spring 244. At this time, the urging force of the 

25 releasing spring 244 acts in the direction outward of the 
magazine 202 to press return the disk holder 242. The 
urging force of the release spring 244 is made suffi- 
ciently smaller than the urging force of the spring 202a 
of the magazine 202, therefore the insertion of the disk 

30 holder 242 is not obstructed. 

Then, as shown FIG. 26, the stopper arm 243 
reaches a control position at a time when the disk holder 
242 reaches the normal accommodation position in the 
magazine 202, and the small size disk 241 is controlled 

35 to the normal control position by the stopper section 
243b of the stopper arm 243. At this time, the stopper 
arm 243 is securely fixed to the control position by the 
mechanical engagement with the magazine 202. That 
is, if the small size disk 241 is nearly popping out from 

40 the disk holder 242 because of the vibrations, impacts; 
or the like, the stopper arm 243 is certainly held at the 
control position and the small size disk 241 is surely 
controlled with respect to the normal accommodation 
position, therefore, there is no possibility that the small 

45 disk 241 pops out from the disk holder 242. 

On the other hand, when reproducing the disk, the 
disk holder 242 is drawn out from the magazine as 
shown in FIG. 25, and thereby the stopper arm 243 
reaches the releasing position to release the drawing 

so path of the small size disk 241 by the urging force of the 
release spring 244. In the state as mentioned above, 
the smooth disk loading operation of the small size disk 
is ensured. 



In accordance with the disk magazine device hav- 
ing the configuration as in the foregoing, the small size 
disk 241 can be controlled with respect to the normal 
accommodation position in the disk holder 243 by the 



55 [Effects] 

As described in the foregoing, in accordance with 
the present form, the popping out of the small size disk 
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241 from the disk holder 242 when disk holder 242 is 
accommodated in the magazine is certainly prevented 
using the engagement relationship between the maga- 
zine 202 and the disk holder 242 by means of the stop- 
per arm 243 provided at the disk holder 242 and the 
project 202b provide at the magazine 202. Therefore, 
when this disk magazine device is loaded in the disk 
changer device, problems such as the failed disk play- 
back or the disk recovery failure caused by the popping 
out of the disk 204 do not arise. Thus, the disk maga- 
zine device with a high degree of operational reliability 
can be provided by the simple structure using the stop- 
per arm 243 as mentioned above. 

Further, in accordance with the present form, the 
projection 202b for controlling the disk holder 242 with 
respect to the normal accommodation position is used 
for the control section for controlling the stopper arm as 
it is, therefore, the configuration thereof is simplified. 

[Modifications] 

The present invention is not limited to the above- 
mentioned forms, and other various modifications may 
be made within the scope of the present invention. 

In the first form, while there is described the case 
setting the lower most position in the vertical operation 
range as the initial position of the disk holding unit draw- 
ing section, the present invention is similarly applicable 
when setting the upper most position in the vertical 
operation range as the initial position of the disk holding 
unit drawing section. In this case, what is necessary is 
to provide a disk control member between the lower 
most portion of the fixed section of the device and the 
disk holding unit drawing member. Especially, as in the 
abovementioned disk changer device, when the lift unit 
205 which is a combination of the disk holding unit 
drawing member such as a holder drawing member 206 
and the playback unit 107 consisting of a disk playback 
section, what is necessary is to provide a disk control 
link 231 between the bottom face of the chassis 201 and 
the lower most portion of the playback unit 207. 

Further, the disk changer device as mentioned 
above is configured to prevent the disk 204 from pop- 
ping out by controlling the side face of the disk 204 with 
the disk controlling link 231 , but the present invention is 
not limited to this configuration. That is, it is also possi- 
ble to .configure to prevent the disk holding unit by con- 
trolling the side face of the disk holding unit such as a 
disk holder 203 for holding therein a disk 204 or a disk 
tray for placing thereon a disk 204, in this case, a high 
degree of effectiveness can be obtained. 

Still further, in the disk changer device as in the 
foregoing, there was described the case that the lift unit 

205 which is a combination of the disk holding unit 
drawing section comprising the holder drawing member 

206 and the like as mentioned above and the playback 
unit 207 consisting of the disk playback section, how- 
ever, the present invention is also similarly applicable to 



the device in which the disk holding unit drawing section 
and the disk playback section are separated. In this 
case, what is necessary is to provide a disk control 
member between the disk holding unit drawing member 

5 and the fixed section of the device. However, as in the 
disk changer device mentioned above, a combination 
disk holding unit drawing section/disk playback section 
system is preferred because it increases a degree of 
flexibility in arrangement and contributes to simplify the 

10 configuration of the disk changer device. 

Still further, in the disk changer device in accord- 
ance with the third aspect of the present invention, it is 
also possible to configure that the magazine is ejected 
from the magazine loading section when the disk hoid- 

15 ing unit drawing section reaches one of the vertical 
ends, that is. reaches the initial position. In this case, 
the disk control member can control the disk with 
respect to the normal accommodation position in the 
magazine when ejecting the magazine, therefore, the 

20 disk can be prevented from the protrusion or dropping 
from the magazine when ejecting the magazine, and 
thereby the degree of the operational reliability of the 
disk changer device is further increased. 

Still further, in the disk magazine in accordance 

25 with the fourth aspect of the present invention, the pro- 
jection 202b for controlling the disk holder 242 with 
respect to the normal accommodation position is also 
used as a control section for controlling the stopper arm 
243 as it is, however, the control section for controlling 

30 the stopper arm 243 can be independently provided. In 
addition, it is also possible to modify this disk magazine 
device to provide one stopper arm for each of the disk 
holders for the plural different-sized disks, and thereby 
configures to prevent the popping up of each of disks. 

35 Still further, it is also possible to configure a disk 
changer device which supports plural different-sized 
disks by combining the features of the disk changer 
device in accordance with the above mentioned third 
aspect and the features of the disk magazine device in 

40 accordance with the above mentioned fourth aspect. 
That is, it is also possible to configure that the disk con- 
trol link provided at the disk changer device prevents the 
popping out of the largest size disk, while the stopper 
arm provided at the disk holder prevents the popping 

45 out each of the other smaller size disks. 

On the other hand, some specific shape, number, 
and position of the disk control member of the present 
invention may be optionally selected. For example, in 
order to prevent the damage to the disk by the disk con- 

50 trol member, it is also considered to cover the surface of 
. the disk control member with an elastic material. Fur- 
ther, in the present invention, a specific configurations of 
the magazine, the magazine loading section, the fixed 
section, the disk holding unit drawing section, the mov- 

55 ing member, the disk playback section and the like may 
be optionally selected. 

Still further, the present invention is preferable for 
the end loading type on-vehicle devices as in the fore- 



21 



BNSDOCID: <EP 0856842A2_I_> 



41 



EP 0 856 842 A2 



42 



going in that the influences from vibrations and impacts 
can be prevented. In addition, the present invention is 
appiicable to various disk playback apparatuses 
adapted for the CD, LD, MD, and some combination 
thereof, and in any case, a high degree of effectiveness 5 
as mentioned above relating to respective forms can be 
achieved. 

As described above, in accordance with the third 
and fourth aspects the present invention, there is pro- 
vided a disk changer device supported by a high degree 
of operational reliability wherein the popping out of the 
disk from the magazine device when loading a maga- 
zine device can be prevented by disposing near the 
magazine loading section in the disk changer device a 
disk control member for controlling the disk with respect 
to the normal accommodation position. Further, there is 
provided a magazine device supported by a high 
degree of operational reliability wherein the popping out 
of the disk from the disk holding unit when accommo- 
dating the disk holder into the magazine can be pre- 
vented by providing a disk control member for 
controlling the disk with respect to the normal accom- 
modation position thereof at the disk holding unit. 

While the present invention has been described in 
detail as related to the embodiments, the descriptions of 
these embodiments are not intended to limit the scope 
of the present invention, and it is to be understood that 
various changes and modifications may be made in the 
present invention without departing from the scope of 
the appended claims. 

Claims 



figured to be pressed by this disk holder via 
said holder butting section when the disk 
holder is drawn out to said loading position and 
held at a disk control position corresponding to 
the size of the disk accommodated in this disk 
holder, and to control the disk with respect to 
said normal chucking position at this disk con- 
trol position. 

2. The disk playback apparatus in accordance with 
claim 1 , 

wherein said disk holders comprises plural 
types of disk holders each of which can accom- 
modate one of different-sized disks; 
wherein said rotatable control member is con- 
figured to control one of said different-sized 
disk with respect to said normal chucking posi- 
tion by means of said disk control section at 
one of plural disk control positions correspond- 
ing to said one of different-sized disks; and 
each of said plural types of disk holders com- 
prises a butting section which butts against and 
presses said holder butting section of said 
rotatable control member when the disk holder 
is drawn to said loading position, and holds the 
movable control member at said disk control 
position corresponding to the size of the disk 
held in the disk holder. 

3. A disk changer device comprising playback means 
for reproducing a disk, a magazine accommodation 
section for accommodating a magazine which 
accommodates plural disk holders, each of which 
holds therein one disk, in an arrangement where 
respective disk holding unit can be drawn out inde- 
pendently, and which has an aperture through 
which the respective plural disk holding units are 
drawn out, and a drawing member for drawing the 
disk holding unit from the magazine loaded in the 
magazine accommodation section to a position in 
the proximity of said playback means; 

wherein said magazine has a magazine inser- 
tion opening which is provided to allow the 
magazine to be inserted toward the aperture 
side of the magazine; 

wherein the disk holding unit which is accom- 
modated in said magazine has an end face 
which approaches an edge of said magazine 
insertion opening when the disk holding unit is 
located in a predetermined position if the mag- 
azine; and 

wherein said edge of said magazine insertion 
opening is adapted to control the position of 
said end face of the disk holding unit which is 
accommodated in the magazine when this 
magazine is inserted through this magazine 



1 . A disk playback apparatus comprising a disk holder 
for accommodating a disk holder, playback means 35 
for reproducing a disk, and holder movement con- 
trol means for drawing out the disk holder from an 
initial position thereof to a loading position near said 
playback means, chucking a disk which is accom- 
modated in the disk holder to the playback means, 40 
and then returning the disk holder to said initial 
position; 

wherein said playback means comprises a 
rotatable control member which is rotatable 45 
and controlling the disk accommodated in this 
disk holder with respect to a normal chucking 
position by using the butting against the disk 
holder, and urging means for urging the rotata- 
ble control member in the direction departing so 
from the disk; 

wherein said rotatable control member com- 
prises at one end thereof a disk control section 
for controlling the disk with respect to said nor- 
mal chucking position, and at the other end ss 
thereof a holder butting section for butting 
against the disk holder; and 
wherein said rotatable control member is con- 
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insertion opening. 

4. The disk changer in accordance with claim 3, 

wherein said disk holding unit has a sloped sur- 
face which is inclined in the magazine insertion 
direction from said end face; and 
wherein said edge of said magazine insertion 
opening controls the position of said sloped 
surface prior to said end face of the protruding 
disk holding unit when the magazine is inserted 
into the magazine insertion opening in the state 
that the disk holding unit in the magazine pro- 
trudes outward beyond said predetermined 
accommodation position. 

5. The disk changer device in accordance with claim 3 
or 4, wherein said magazine comprises attraction 
means for retracting the disk holding unit to said 
predetermined accommodation position in the 
magazine when the magazine is inserted to a posi- 
tion back from said predetermined accommodation 
position in the magazine. 

6. The disk changer device in accordance with any 
one of claim 3 to claim 5; 

wherein said aperture of the magazine is con- 
figured to be generally corresponding to the 
end face of the disk which is held in the disk 
holding unit when the disk holding unit in the 
magazine is located at the predetermined 
accommodation position, and 
wherein said edge of the magazine insertion 
opening is configured to control the position of 
the end face of the disk held in the disk holding 
unit in the magazine when the magazine is 
inserted through this magazine insertion open- 
ing. 

7. A disk changer device comprising playback means 
for reproducing a disk, a magazine accommodation 
section for accommodating a magazine which 
accommodates plural disk holders, each of which 
holds therein one disk, in an arrangement where 
respective disk holding unit can be drawn out inde- 
pendently, and which has an aperture through 
which the respective plural disk holding units are 
drawn out, and a drawing member for drawing the 
disk holding unit from the magazine loaded in the 
magazine accommodation section to a position in 
the proximity of said playback means; further com- 
prising: 

protrusion determination means for determin- 
ing the magazine inserted in said magazine 
accommodation section whether the disk hold- 
ing unit in the magazine protrudes outward 



beyond said predetermined accommodation 
position; and 

pressing means for pressing the disk holding 
unit into the magazine when said protrusion 
s determination means determines that the disk 

holding unit protrudes. 

8. The disk changer device in accordance with claim 
7, wherein said pressing means is said drawing 

10 means. 

9. A disk changer device comprising playback means 
for reproducing a disk, a magazine accommodation 
section for accommodating a magazine which 

is accommodates plural disk holders, each of which 
holds therein one disk, in an arrangement where 
respective disk holding unit can be drawn out inde- 
pendently, and which has an aperture through 
which the respective plural disk holding units are 

20 drawn out, and a drawing member for drawing the 
disk holding unit from the magazine loaded in the 
magazine accommodation section to a position in 
the proximity of said playback means; further com- 
prising: 

25 

protrusion determination means for determin- 
ing the magazine inserted in said magazine 
accommodation section whether the disk hold- 
ing unit in the magazine protrudes outward 
30 beyond said predetermined accommodation 

position; and 

control means for effecting motion control for 
stopping transferring to the disk playback 
motion by said playback means when said pro- 
35 trusion determination means determines that 

the disk holding unit protrudes. 

10. The disk changer device in accordance with claim 
9, 

40 

wherein said disk changer device further com- 
prise ejection means for ejecting a magazine 
which is inserted in said magazine accommo- 
dation section; 

45 said control means is configured to eject the 

magazine in which the disk holding unit is 
accommodated from said magazine accommo- 
dation section when said protrusion determina- 
tion means determines that the disk holding 

so unit protrudes. 

1 1 . A disk changer device in accordance with claim 9 or 
claim 10, 

55 wherein said disk changer further comprises 

output means for outputting a signal for provid- 
ing information to a user; and 
wherein said control means is configured to 
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output a signal which indicates the improperly 
accommodated state of the disk holding unit by 
means of said output means when said protru- 
sion determination means determines that the 
disk holding unit protrudes. 5 

12. A disk changer in accordance with any one of claim 
7 to claim 1 1 , 

wherein said drawing means is provided to be 10 
movable in the vertical direction with respect to 
plural disk holding units in the magazine which 
is accommodated in said magazine accommo- 
dation section, and is configured to be aligned 
with one of the disk holders by the vertical 15 
motion; and 

wherein said protrusion determination means 
is configured to determine that the disk holding 
unit at a position where an interference occurs, 
when the vertical motion of said drawing 20 
means is interfered. 

13. A disk changer device comprising: 

a magazine loading section into which a maga- 25 
zine can be loaded in the sliding direction of a 
disk holder, the magazine allowed to slidably 
accommodate plural disk holders, each of 
which holds therein or thereon one disk, in an 
arrangement where the respective holding unit 30 
can be drawn out independently; 
a fixed section including said magazine loading 
section; 

a disk holding unit drawing section for drawing 
disk holding unit from the magazine which is 35 
loaded in said magazine loading section; 
moving means for moving said disk holding unit 
drawing member in the arranging direction of 
the disk holding units in the magazine to the 
fixed section; and 40 
a disk playback section for reproducing a disk 
held in or placed on the disk holding unit which 
is drawn out by said disk holding unit drawing 
section; 

wherein a disk control member, for controlling 45 
the disk with respect to said normal accommo- 
dation position using the side face of the disk or 
side face of the disk holding unit, is disposed at 
a position which becomes near the disk's side 
face on the drawing direction side, when the so 
magazine loaded in the magazine loading sec- 
tion is located at its normal position and the 
disk^acrajnm the magazine is located 



movable between the control position where 
the disk accommodated in the magazine is 
controlled with respect to the predetermined 
accommodation position and the release posi- 
tion where the disk is allowed to be drawn from 
each disk holding unit, in accordance with the 
position of the disk holding unit drawing sec- 
tion; and 

wherein the disk control member is configured 
to be located at the control position when said 
disk holding unit drawing section is located at 
either upper or lower position. 

14. The disk changer device in accordance with claim 
1 , wherein said disk holding unit drawing member is 
integrated with the disk playback section. 

15. The disk changer device in accordance with claim 
13 or claim 14, wherein said moving member is 
configured to eject the magazine from said maga- 
zine loading section when said disk holding unit 
drawing means reach one of said upper and lower 
positions. 

16. A disk magazine device comprising a disk holding 
unit for holding a disk, and a magazine body for sli- 
dably accommodating said disk holder, 

wherein said disk holding unit further com- 
prises a disk control member for controlling the 
disk with respect to a normal accommodation 
position using the side face of the disk, the con- 
trol member being provided at a position which 
becomes near the disk's side face on the draw- 
ing direction side when the disk held in or 
placed on the disk holding unit is located in the 
normal accommodation position; 
wherein said disk control member is provided 
to be movable between a control position 
where the disk is controlled with respect to said 
normal accommodation position and a release 
position where the disk is allowed to be drawn 
from each disk holding unit; and 
wherein said magazine body comprises a con- 
trol section for controlling said disk control 
member when said disk holding unit is accom- 
modated. 

17. The disk magazine device, wherein said disk hold- 
ing member further comprises an urging member 
for urging said disk control member to the side of 
said release position. 



at its normal accommodation position; 
wherein said disk control member is provided 
as a link, which links between one of upper and 
lower ends of said fixed section and a portion of 
the disk holding unit drawing section, to be 
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